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| Narda personal 


monitors make 
sure YOU do 
what's most 
important around 
RF radiation. 


Keep your 
distance. 


Careful. The increasing density of rooftop 
and tower pagers, 2-way radio, SMR, PCS, 
FM radio, TV and cellular transmitters all 
contribute to higher radiation levels. And 
you need to make sure your people are 
protected from getting too close to them. 

Narda personal monitors offer the best 
protection out there. Our monitors use a 
patented, compensated diode technology 
to assure true RMS detection in even the 
most complex signal environments. 

To maximize safety, our frequency 
response matches major safety standards. 
And by sounding alarms at levels equal to 
50% of limits without confusing displays, 
protection is provided without distraction, 
For added protection, the closer 
someone gets to the emission, 
the faster the alarm sounds. 

The next time your people 
work in high radiation areas, 
give them the protection that 


narda 


microwave-east 


an( E))commurications company 


ft’s Narda to be precise. 


simple diode detectors can't deliver. They'll 
> thank you for it. 
Every time a Narda monitor goes off. 
Call Narda today at 516-231-1700. 

Or call our Faxback and ask for document 
* 1104 at 1-800-4NARDANY. 
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Try it. 
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On the cover: Interoperability in public safety communications means getting multiple systems to mesh like a well-oiled 
machine, but will Current standards accomplish that? See cover story on page 22. Cover design by Scott Dolash. 
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Public safety interoperability: Where are we now? 

Ernest Worthman 

Interoperability has been an issue for years now. Some things have 
progressed, some have not. 


Fiber optics links for carrier fill 

Donald E. Koehler 

Part 2—Fiber-based systems can extend antennas away from 
interference. provide fill coverage and service high-traffic areas. 


IWCE 99 show guide 
Use our pull-out map and exhibitor list as a symposia guide, 


Sending TNPP over paging control links 

Phil Anderson and James Young 

Multiple paging providers can merge their traffic, uplinking it to 

a satellite and collecting the combined traffic using satellite receivers. 


The future of UHF trunking 

D.A. Keckler 

An interview with ITA’s Mark Crosby examines the rapid adoption of 
disappearing spectrum. 


Analog multiplex systems: The basics 

Jeff Ashley 

Part |—Multiplexing combines multiple discrete signals into one 
composite transmission. 


12.5kHz the easy way 

Rod Wheeler 

The availability of new filter kits allows modifications to 
accomplish narrowbanding—without junking your repeater. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 Mz Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 

e High 3rd OIP 


| VHF/UHF Cavity Multicouplers 
AN a e Broadband T-Pass® Design 
Rulings Re | e Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 
A Member of Bird Technologics Group 


DUPLEXERS © CAVITY FILTERS * MULTICOUPLER SYSTEMS ¢ SIGNAL BOOSTER SYSTEMS ¢ RF SYSTEM PRODUCTS 
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You asked for it. Or maybe it was the one 
silting next to you. Either way, it’s here: MRT 
online at www.mrtmag.com. Ta-da! 

Okay, so we wanted “mrt.com.” The Mid- 
land Reporter-Telegram newspaper got it 
first. Tough break. 

Archives. Looking for information on a 
given subject? Try the site’s archive listings. 
Once you've found the article title, you can 
order a copy from one of two contractors. 
We're thinking about placing copies of the 
articles on the Web. More than two or three 
people have to ask for it to make it worth 
doing ... but if it’s worth doing, we will. Let 
us Know what would be the most useful to 
you, 

Industry events. If you were promoting 
a trade show, conference, workshop or semi- 
nar, wouldn’t you want it listed in as many 
magazines as possible? Sure you would. 
That's why promoters send us announce- 
ments for everything from number portabil- 
ity to Y2K. We just don’t have enough maga- 
zine pages, so we limit the calendar to certain 
events. We pick those that have been most 
popular with readers, and we like to list them 
as much as a year in advance. With the Web 
site, maybe it isn’t necessary to be as selec- 
tive. Want to tell us about events you would 
like to see listed? 

Famous author. Could be you. Should be 
you. Readers can make the best writers, And 
many times, readers know the best subjects. 
So the Web site has guidelines to help you to 
write an article. Famous author? You? Why 
not? 

News. Not all the news we gather fits the 
magazine, Darn it. So the Web site makes it 
possible to include additional news that can 
be useful, but that didn't make the cut. 

Links, What's a Web site without links? 
We're starting with links to trade associations 
and government agencies involved with ra- 
dio communications, and with links to our 


editorial 


Scanning ... 


sister publications. Use one of the links to 
have a look at Site Management & Technol- 
ogy. What other links would you like? 

Advertising, All right. 1 didn’t have to say 
it. But I know which side the bread is but- 
tered on. Find out about opportunities for 
advertising in the magazine and on the Web 
site ... on the Web site. 

Those are some of the highlights for 
www.mrtmag.com. Suggestions? They're wel- 
come. The mailbox is open at 
mrt@intertec.com. 


Showtime 

We're looking forward to seeing so many 
friends at International Wireless Communi- 
cations Expo, Wednesday through Friday, 
Apnil 28-30 in Las Vegas. 

Holding pre-[WCE meetings became 
popular in prior years, and this year is no 
exception. 

Intertec Exhibitions, a division of our par- 
ent company, Intertec Publishing, has pack- 
aged two sets of instructional courses. Base 
Station Workshops begins on Monday, 
April 26, and continues for five days. RF 
Design Seminar Series begins on Tuesday, 
April 26, and continues for three days. The 
Personal Communications — Industry 
Association's Licensing Skills and Part 90 
Educational Workshop, sponsored by 
Hutton Communications and PassPort, is set 
for Tuesday, April 27, from 9 a.m. to 5 p.m. 
(www.iwceconexpo.com, 800-288-8606; 303- 
741-2901) 

Small Business in Telecommunications 
conducts its SBT Jam Session about SMR 
relocation, interconnection, universal licens- 
ing and spectrum auctions on Tuesday, April 
27, from | p.m. to § p.m. (202-223-8728) 

Simulcast Solutions sponsors Simulcast 
Forum °99 about wide-area communications 
on Tuesday, April 17, from 1 to 5 p.m. 
(www.simulicastsolutions.com/forum.htm) 


A funny thing 

A year or so ago, someone asked us 
whether a product is available to block cellu- 
lar phone calls from a theatre. Whether he 
owned the theatre or he was a customer 
wasn't clear, but it didn’t matter. 

We knew that a product like that wasn't 
available. Oh, maybe using a spark gap trans- 
milter to produce a really spread-spectrum 
signal sufficient to block wireless phone calls 
might work. But it would be noisier than the 
ringing phone and the conversation that fol- 
lows. 
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And using a souped-up metal detector to 
project a magnetic field strong enough to melt 
phones as customers pass might overheat 
their tooth fillings, too, and the jig would be 
up. 
Little did we know that the innovative Is- 
raelis (the people who bought you frequency- 
hopping multiple-access [FHMA] used by 
Geotek) would come up with a wireless call- 
blocking product! Yes, Netline Communica- 
tions makes a device that already is in use “by 
the military and security forces” and “in other 
countries, not the United States.” 

No good, says the Cellular Telecommuni- 
cations Industry Association (CTIA), which 
can’t laugh at a scanner, much less a call- 
blocker. CTIA points out that the call-blocker 
transmits a signal, meaning it would have to 
be licensed, and the association will make 
sure that never happens. 

Anyway, vibrating pagers overcame the 
problem of one kind of wireless communica- 
lions device making noise in socially unac- 
ceptable places, Maybe vibrating wireless 
phones will become common enough to solve 
the current problem. If the user leaves the 
theatre to return the call. Out of range of the 
call-blocker. 


Mounting Solutions 
Get Great Reception 
From Everyone. 
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Introducing DAPA Site Saver 

" . Mounting Solutions 

: Zoning boards, concerned citizens, 
wireless users and providers all agree 


» Nery 
vy 
\ 
J 


Seto that Site Saver mounting solutions from 
' oA ‘ DAPA are a welcome alternative. 
, te * 


Compact and unobtrusive, the Site 
Saver solution mounts three DAPA 
antennas on a single pipe. They save 
space, provide outstanding coverage 
and can handle high call capacity 
without compromising the area's 
aesthetics. 


Easy On Your Eyes And 

Your Budget 

Not only are Site Saver solutions the 
most attractive choice, their low-cost, 
flexible design makes them ideal for 
virtually every application and environ- 
ment. Site Saver mountings work with 
most DAPA panel antennas, including 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for 
your site with mechanical downtilt, = 
stacking, gap fillers, cylindrical or : 
square radomes. 


Depend On DAPA To Keep 
People Communicating -" 
DAPA celebrates 30 years as a 

worldwide leader in the design, ‘ 
manufacture and installation of ; 
antenna and tower systems. For more = 
information on the Site Saver mounting —& 
solutions or other DAPA products, 
contact us today, and get a great 
reception without attracting attention. 


DAPA. 


DAPA Communications, Inc. 
Allegany, NY USA 
1-800-325-3272 

Int'l +1-716-373-7228 
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..POWER ON WITH ASTRON 


_ SPECIAL FEATURES: 


 eHIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 


~ COMMUNICATIONS EQUIPMENT, FOR ALL 
‘FREQUENCIES INCLUDING HF. 


HEAVY DUTY DESIGN 
_ eLOW PROFILE 

/ LIGHT WEIGHT PACKAGE 
 @EMI FILTER” 
_ eMEETSFCC CLASSB 


MODEL CONT. AMP ICS 
SS-10 
SS-12 
SS-18 
SS-25 


SS-30 
SS-25M* 
SS-30M* 


* *with separate volt and amp meters 


SWITCHING POWER SUPPLIES... 


PROTECTION FEATURES: 


*CURRENT LIMITING 
*OVERVOLTAGE PROTECTION 
eFUSE PROTECTION 

*OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE: 90-132 VAC 50/60 Hz OR 
. 180-264 VAC 50/60 Hz 
SWITCH SELECTABLE 
OUTPUT VOLTAGE: 13.8 VDC 


SIZE (inches) WT.(Ibs.) 


2.3x6x9 

2.3x6x9 

2.3x6x9 
27/8x7x9 3/8 
33/4x7x9 5/8 
27/8x7x9 3/8 
3 3/4x7x9 5/8 


* All SS power supplies are available in a RACK MOUNT VERSION (3.5 x 19 x 9 3/8) 
¢ To order Rack Mount Version change SS to SRM (example: SRM-10) 


ASTRON 


CORR OR 1Q°N 


9 Autry, Irvine, California 92618 
949-458-7277 Fax 949-458-0826 
www. astroncorp.com 
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April 

28-30-—International Wireless Communications 
Expo, co-sponsored by Mobile Radio Technology, 
Las Vegas Convention Center, Las Vegas. Contact: 
800-288-8606. 


Miay 

10-13—Telecommunications Resellers Associa- 
tion Spring Conference and Exposition, San 
Diego Marriott, Contact: 202-835-9898. 


June 

1-3—Canadian Wireless. sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Vancouver, Canada. Contact: 613-233-4888, ext. 
102. 

6-10—Supercomm, sponsored by the TIA and 
USTA, Georgia World Congress Center, Atlanta, 
Contact; 800-278-7372, 

27-July 1—UTC Telecom °*99, sponsored by 
UTC, Nashville, TN. Contact: 202-857-1881. 
28-29—L cadership Conference & Annual Meet- 
ing, sponsored by AMTA. ANA Hotel, 
Washington, DC, Contact: 202-337-7773. 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center, 
Miami. Contact: Jackie Gonzales, 305-412-9000. 
26-28—Telecommunications Resellers 


Association Summer Carrier Forum, Westin Har- 
bor Castle. Toronto. Ontario Canada, Contact: 202- 
835-9898. 


August 

$-12—Association of Public-Safety Communi- 
cutions Officials—International (APCO) 
National Conference, Minneapolis. Contact: 
904-322-2500. 


September 

23-25—Personal Communication Showcase. 
sponsored by Personal Communications Industry 
Association. New Orleans. Contact: 703-739-0300. 


October 

2+4— Wireless LT. *99. sponsored by the Cellular 
Telecommunications Industry Association, Santa 
Clara, CA. Contact: 202-785-2842. 
18-21—Annual APCO Canada Conference, 
sponsored by APCO, New Brunswick Canada. 
Contact: Jim Flanagan 888-CANAPCO, 
27-30—Industrial Telecommunication Associa- 
tion/USMSS joint Conference, sponsored by ITA 
and USMSS, Grand Hyatt. Washington, DC. Con- 
tact: 703-528-5115. 


November 
10-14—Communications Marketing Confer- 
ence, sponsored by the Communications 


Marketing Association, Harvey Hotel, Dallas. Con- 
tact: Jack Armstrong, 410-628-9300. 
15-16—AMTEX. sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village, Lake Buena Vista, FL. 
Contact: 202-331-7773. 

15-16—Fourth Internatioal Congress on 
Commerical Trunked Radio, sponsored by the 
International Mobile Telecommunications Associa- 
tion, Hilton, Walt Disney World Village, Lake 
Buena Vista, FL. Contact: 202-331-7773. 
17-19—TelecomLatina, co-sponsored by Mobile 
Radio Technology, Miami Beach Convention Cen- 
ter, Miami. Contact: 800-288-8606. 

19—Radio Club of America Communications 
Symposium, 9Ist Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842-5070, 


February 

28-March 1—Wireless. sponsored by the Cellu- 
lar Telecommunications Industry Association, 
Ernest Morial Convention Center, New Orleans, 
Contact: 202-785-008 1. 


March 

19-22—ENTELEC 2000, sponsored by 
ENTELEC, Dallas Convention Center, Dallas. 
Contact: 281-357-8700. 
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Site Master™ 
lets you see 
potential quality 
problems 
before your 
customers do. 


Customers expect perfection. 
Better preventive maintenance is 
the way to deliver it. That's why 
there’s Site Master. 

Site Master makes sure small 
problems don’t turn into big ones. 
It records antenna system signa- 
Linking 

the ai 


ture characteristics and stores 
them for comparison over time. 
Site Master even works in the 
presence of live site interference. 
And thanks to Frequency Domain 
Reflectometry, potential problems 
can be pinpointed and repaired, 


s HOG ANRITSU. Canes (6138284090. 
She HOt 


saving time and money. That's 
what preventive maintenance is 
all about. 

But seeing is believing. 
For information or to set upa 
demonstration, call 1 -800- 
ANRITSU today. 


Anritsu 


One world. One name. Anritsu. 
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See us at IWCE, Booth #1459. 


Don’t ‘Fight the Future’ 


I never met an FCC employee J didn’t like (GS employees, not 
appointees). From Gettysburg to Denver, they're pretly conscien- 
tious people. Within their own agency, though, some must feel like 
Agent Fox Mulder in the “X-Files: Fight the Future” movie. Is 
there a secret plot to replace real people with aliens? 

Robert H. Schwaninger Jr. joked about outsourcing the FCC in 
February’s MRT. Well, “the truth is out there,” and it’s more bi- 
zarre than comedy. Enforcement is already partnered with the 


Dispatching Hell? 


ANA 
anmaas 


Get out of the heat with Vega’s model C-6124, a7 | re-| fA] | 
with its cool touch-screen and independent line | HIM EG A 
selection. The C-6124 offers up to 24-line control, Enema oma Gee 

instant PTT, and loads of additional features. 9900 East Baldwin Place 

Any line can he configured as a dedicated 2/4 El Monte, Califomia 91731-2294 


wire radiocircuit, dial-up access or full duplex con- 


a aah . Te ; - 
ventional PSTN telephone circuit, (simply plug in the Stephene: (62e) 44e tae 


Toll-Free; 800-877-1771 


appropriate module}. Any combination of lines can Fax: (626) 444-1342 « FaxBack: 
be set-up in a crosspatch mode, C-6124 with it's (626) 444-2017 / 800-274-2017 
future expandability will keep you out of the inferno. email: vega_signal @earthlink.net 


www. vega-signaling.com 
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Frequency Advisory Committees. In De- 
cember, a Report and Order outlined how 
equipment authorization will pass from the 
labs of the Office of Engineering and Tech- 
nology (OET) to “Telecommunications Cer- 
tification Bodies.” The FCC is getting out of 
the certification business. 

During this decade, although the FCC's 
annual budget increased by about $80 mil- 
lion and it “moved on up to the East side,” it 
held the line on personnel. There are only 
about 50 more FCC employees now than in 
1990, when cellular was a toddler and PCS, 
WLL and E9-1-1 were gleams in their fathers’ 
eyes. Distribution of staff has shifted mark- 
edly. In 1990, the Field Operations Bureau 
was the largest FCC entity, with 368 employ- 
ees. Its reorganized descendant, the Compli- 
ance and Information Bureau, has about 100 
fewer employees, subtracted almost entirely 
from the field, not headquarters. The Wire- 
less Communications Bureau picked up 
about 80 new faces since it was the Private 
Radio Bureau (and the name change was a 
message.) There are 20 more lawyers in the 
Office of General Counsel, but about one- 
third fewer Administrative Law Judges to de- 
termine who threw the overalls in Mrs. 
Murphy’s repeater. 

Technical staff (the OET) remained 
throughout this decade, which is OK because 
little in new technology has been offered 
since 1960. With the outsourcing of certifica- 
tion, we can expect those 80-odd people to 
be abbreviated. The FCC says it will shift re- 
sources to enforcement. We'll see, 

Chairman Kennard’s 1999 agenda focuses 
on deregulation, consumer access to technol- 
ogy, worldwide standards, the Internet, digi- 
tal video, cable and broadcasting. Land- 
mobile communications is essential to the in- 
frastructures of business, construction, trans- 
portation, manufacturing, service industries 
and public security, but it’s just not sexy. The 
mundane world of radio, private or public 
safety, just isn’t on the FCC’s radar screen 
anymore, except for intermittent blips that 
disappear like UFOs after the congressional 
elections. 

Does outsourcing enforcement and certifi- 
cation mean a dark future for the industry? 
Probably not. Government's role expanded 
at the beginning of this century when Upton 
Sinclair's muckraking prompted the creation 
of the FDA. But telecom isn’t a meat market. 
Quality assurance is a permanent part of com- 
petition now. If you want it done right, do it 
yourself. Now, if the industry can get its 
hands on spectrum management and auction 
authority, iV Il have something. 

Don’t fight the future. 

—David Keckler 
david_keckler@intertec.com 


www. .mrtmag.com 


Your job is grasping 
the situation. 


KK ADH 


Circle (10) on Fast Fact Card 


CCS 


Memories of Fred Link 

The Fred Link story (MRT, August 1998) 
was very interesting to me, perhaps because 
one of my early Jobs was working for him. | 
came to him from Lear Avia, Piqua, OH (Bill 
Lear). At the time, he told me that he and Bill 
Lear were originally partners. They parted 
ways with Fred doing land mobile communi- 


cations, and Lear went to Roosevelt Field, 


Mineola, NY, to build aircraft. communica- 


tions equipment circa 1938. Bill moved to 
Ohio and took his L.[. engineers with him. 
Through my friendship with one of them, | 
got my first job out of high school in Ohio. 

After World War IL, I went back to see him 
about buying a system in the new 152MHz— 
162MHz police band for the local police 
department, What he had put on the market at 
this time (1946) did not look well-engineered 
or well-built. He also lacked peripheral equip- 


The world’s 
most 
powerful 


network solution. 


NTS” (Network Trunking $\ 


build-as-vou-go network infrastructure. The dig 


network architecture provides maximum user-e 


Features: 


© OOAMIETD Codes Per System 
© Automatic Roaming and Check-in 
© Wide Area Dispatch Operation 
Unique ESN Per 
128 Sites Per Ne 
Sedlecuve Calling Within a System 


HOT Swapable Plug-in Cards 


Exclusive CeberPune System Setup 
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1. ete 
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4&2 TRIDENT 


MICRO SY & tT Eom Ss 


Two Trident Drive, Arden, North Carolina, 28704 
Phone (828) 684-7474 + (800) 798-7881 + Fax (828) 684-7874 
www.tridentms.com + sales@tridentms.com 
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ment we needed for a radio link. This might 
have explained his failing business. I suspect 
he must have lost some of his talent. [ think 
the Buelman brothers still worked for him, 
but I can’t be sure. 

The next time the name Link surfaced, it 
was owned by Murray Platt, who had a loft 
on Broome St. in New York. He had been 
trying lo manufacture 30MHz-5OMHz trans- 
ceivers under the Link name. | have the im- 
pression that I bought a couple of non- 
working units from him. He was also pulling 
out of the business. 

—Van R. Field 
Center Moriches, NY 


TETRA: An alternative to Project 25? 

] wholeheartedly agree with Emily Reid’s 
statements in her editorial “What On Earth Is 
Taking So Long?” in the February Mobile 
Radio Technology. 

The European public safety community 
has the Terrestrial Trunked Radio (TETRA, 
formerly Trans-European Trunked Radio) 
standard, a TDMA system that already 
achieves the equivalent spectral efficiency of 
6.25kHz FDMA and that achieves the 
interoperability that Project 25 is striving for. 
Motorola makes a TETRA system, and so do 
Ericsson and Nokia. Many systems have al- 
ready been installed in Europe. They have 
apparently achieved the open architecture and 
competition in procurement that Project 25 
also strives for. TETRA has other advantages, 
as well. Why is TETRA not available in the 
United States? Maybe the conspiracy theo- 
ries are true? 

I would love to implement a TETRA sys- 
tem at my agency. Why don’t you take a bold 
step and do a technical article on TETRA? 

—Mark Revis 
New Jersey Transit 


Project 25 too expensive? 

I would like to go on record saying that 
the editorial forum by Emily Reid was right 
on target. 

My state agency has had numerous meet- 
ings with the only manufacturer making com- 
pliant Project 25 equipment. They are telling 
us that here in Texas, most public safety agen- 
cies are going to Project 25 and that if we need 
to communicate with them, we need to pur- 
chase Project 25 equipment, and they continu- 
ally talk about the interoperability issue. Some 
of these statements are false. ] don’t believe the 
smaller public safety agencies—police, fire. 
EMS, road maintenance, etc., have the money 
to convert to the Project 25 system, They 
barely have enough money to purchase 

(Continued on page 16) 


Adding horizontal 
polarization to an 
omni antenna may® 
Cause positive | 
side effects. 


Introducing Decibel’s Omni Diversity Master” — the first 
omni antenna with dual polarization. 


There’s no doubt what reaction you'll get with the better signal strength and improved uplink performance of 
Decibel’s new Omni Diversity Master. With the enhanced diversity of dual polarization combined with 360 degree 
signal penetration, it’s only natural to smile. Available in the 896-942 MHz frequency for paging and trunking, 
the Omni Diversity Master handles 500 watts of power, delivers a gain of 9 dBd (11.1 dBi}, and provides an” 
isolation greater than 30 dB. And it meets or exceeds the same quality standards you've come to expect from us. 
So proceed with caution; this antenna may spark a smile. 


To learn more about the Omni Diversity Master and to order a free catalog, call 1-800-676-5342 or 214-631-0310, 
or visit www.decibelproducts.com to see our antenna patterns online. 


TELECOM $jnuw 9 
P.O. Box 569610 1809001) .=-, | 
Dallas, Texas 75356-9610 bolas 6: 
Order FAX 1-800-229-4706 net The Decibel Products Division is 
FAX 214:631:4706 T compliant with all ISO-9001 stancards 
Deal with Decibel and be happy.” Check out our antenna patterns at www.decibelproducts.com 
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As an authorized Motorola distributor, McManus 
Communications is out front when it comes to efficient 
pager distribution, but “down home” when it comes to per- 
sonalized service. In today’s fast-paced, need-it-now busi- 
ness world, McManus knows that a well-stocked invento- 
ry, on-time delivery and competitive pricing are a must in 
meeting your pager demands. But, they also know what 


counts in building business relationships that last—people. 


We take your call personally. Whether you’re a carrier, 
reseller or paging dealer, a McManus sales/service represen- 
tative will provide you easy access to our complete line of 
alphanumeric and numeric pagers, programming soft- 


ware, paging accessories and parts. 


This Message 


And We Mean Busine 


Motorola Advisor Gold Pager” Motorola Bravo LX Pager" 


Motorola Worldirek 
Plus Alpha Entry 
Device 


SS) MOTOROLA 


Authorized Paging Distributor M), Motorola and all products abc 


We mean business for you in 1999. 
Call Toll-free (888) 763-7550 


MPMANUS >y% 
OMMUNICATIONS 


A United Communications Corporation 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone Toll Free (888) 763-7550 
Fax (870) 763-6533 


www.mcmanuscomm.com 
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ls Personal! 


;... For Your Business 


Motorola KeyNote Voice Memory Pager’ 


) MOTOROLA 
MINITOR TZ 


: registered! trade marks of Motorola, Inc. 


replacement equipment for their systems. 

[am a firm believer that someone needs to 
take the bull by the horns and come up with 
a standard that everyone can go to without 
spending mega bucks. 

I am quite impressed by Reid’s technical 
knowledge about Project 25. I would not 
have given one thought that she was a jour- 
nalist. Maybe that 1s what it takes to get this 
standards issue off of dead center and headed 
in the right direction. 

Tam only speaking for myself and not my 
slate agency, but, way to go, Ms. Reid! 

—Patrick Worsham 
Austin, TX 


Editorial unfair to Project 25? 

I was deeply disappointed in your editorial 
“What on earth is taking so long?” in the 
February issue. The title asks a very fair ques- 
tion; unfortunately your editorial does not 
seem to reflect the same objective and public- 
spirited attitude. While [ agree with some of 
your comments and your primary concerns 
that the process takes far too long, I must say 
I disagreed with far more. 

Tam particularly troubled by your apparent 
lack of understanding of the process, the stan- 
dards, and the intent of the standards. I believe 
the cavalier way in which you treated this ex- 
tremely complex and difficult issue, overshad- 
ows any potential good your editorial might 


impart to the public safety community. 1 be- 
lieve the failure of your editorial to accurately 
reflect and report what has taken place is a 
blemish on the magazine’s credibility, More to 
the point, | believe it begs the question of what 
were the motivations behind the editorial? 

Project 25, like any other process, has its 
failings, but it also has much success, which 
your editorial carefully avoided. Most disap- 
pointing is that you apparently think you have 
provided a service to an informed reader, when 
even the most cursory research of some of your 
contentions would negate that. 

Overall, I believe the editorial is a grave 
disservice to the public safety communications 
community. I also believe you have done a 
terrible disservice to the Telecommunications 
Industry Association (TIA), the land mobile 
industry represented by TIA, and those users 
who have volunteered their time and talents to 
participate in the Project 25 process. Collec- 
tively, they have devoted literally hundreds of 
thousands of hours, millions of dollars, and 
over nine years to bring Project 25 to its cur- 
rent level of completion. 

While I have very strong personal and pro- 
fessional feelings about your editorial, I'll 
leave it to others to dissect it point by point. 
Instead, I believe | can be more productive in 
not trying to change your mind through a 
litany of facts or arguments, but rather focus 
your attention on the real world of Project 25, 


In that world, there are differences of opinion 
and strong disagreements, but everyone con- 
tinues to work toward common goals. [f you 
accept the proposal J am going to make, you 
will have an opportunity to learn, further sup- 
port your contentions, or perhaps even find 
you may have overstated your case. 

As president of APCO, I extend to you an 
invitation to attend our next Project 25 Sympo- 
sium. We will provide a press pass for both 
days so you can lear first-hand the entire 
range of issues that comprise Project 25. 1am 
confident you will find that the proponents of 
Project 25 are actively working to implement 
improvements and eliminating any problems 
in either the standards or the process. Every- 
one will be available to discuss your con- 
cerns, comments, and opinions in an open and 
public forum. No matter what your opinion of 
the standard is after your two days at the 
Project 25 Symposium, it will be a more in- 
formed opinion, It will be based on your per- 
sonal contact with people who have actually 
been involved in the creation of Project 25 
standards. You will be exposed to people who 
agree with the standards and a few who don't. 
In any event, you will have-a chance to talk to 
people who really care about public safety and 
the long-term impact of standards on the pub- 
lic safety community and the citizens served. 

—Jack Keating 
President, APCO 


Introducing the AdvanceTec Battery Maintenance Solution. 


You only have your“Memory”’to Loose! 


AdvanceTec Negative Pulse Reconditioning Charger — 
combines a high current charge with regularly spaced negative ee... 
current pulses, These negative current pulses “burp” the “Memory” 
from the battery, restoring the battery's optimum charge. 


e Prevents memory 


¢ Reconditions & rapid 
charges in 1 process, 
taking approximately 1 hr. 
« Keeps battery at peak 


condition without 
overcharging. 
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° Safely top off the battery 


© Can be used in both car 
& office. 


e Approved and endorsed 
by Motorola. 

© Single or 4 station 

Made in the U.S.A. 


Analyzes, charges 

& conditions 

No buttons to press, 

No programming necessary 
Digital display shows 
capacity of battery. 


1999 


AdvanceTec PULSE Analyzer™ Conditioner 
Eliminates the guess work from your battery's daily life. 
It's Simple! Insert the battery and the unit will do the rest. 


For Sales Information Call: 1-800-881-8211 


451 N.E. 189th St., Miami, FL 33179 
E-mail: sales@advancetec.com 
www.advancetec.com 
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© Compatible with Ni-Cd 
& NiMH batteries. 


* Single or 4 station, 
© Made in the U.S.A.. 
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Racal Competitor Competitor Coripetitor Racal» Competitor Competitor. Competitor 
25 A- B xe 25%" A B -€ 
Volume (cu. in.) 19.1 23.9 2.9 ~~ “404 Metal Case Yes No No No 
_ Weight (ounces) 16 25 27 - = 2 Submersible 2 Meters No No No 
Power(watts) 5 5 5 5 Keypad Programming Yes No No Yes 


Channels 256 255 255 256 Battery Meter Yes No No No 


Sure, it's the smallest, lightest radio to meet APCO Project 25 standards. Bul the Racal 25 digilal 

portable is one tough little unit. And no wonder. Our reputation for rugged packaging of highly refined 

communications technology is unequaled throughoul the military world. So the Racal 25 will impress 

you with features like full digitaVanalog interoperability. Advanced encryption and covert modes. Keypad _ 
and radio-to-radio programming. And extensive user-customization capabilities. But il’s a rough, wet and dirty world out there. 
So.be sure you gel a Project 25 radio that can really take the abuse. Talk lo us. Communicating through technology 


See us at IWCE Booth 1563 
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in the public interest 


Wireline woes 
are wireless win 


By Robert H. Schwaninger Jr. 


For years, you on the wireless side of 
the house have begrudgingly paid for telco 
interconnection for one-way and two-way 
service. The cost for direct inward dialing 
(DID) trunks was “so much 
per month,” and you paid it. 
Numeric identification 
(NXX) codes were “so much 
per bushel,” and you paid it. 
When you stretched your 
needs beyond the local ac- 
cess and transport area 
(LATA) boundaries, you 
knew that the local exchange 
carrier (LEC) was going to 
stick it to you. Heck, some 
operators paid the freight to 
install microwave systems 
just to avoid toll charges. 

Then, in November 1996, 
Congress decided that the 
world needed a little competi- 
tion in the marketplace among 
local exchange carriers, and 
wouldn’t it be just nifty to re- 
vise the rights and duties of ai! 
carriers so that rates would be 
charged in a non-discrimina- 
tory manner? So, Sections 251 
and 252 of the Communica- 
tions Act were borne down like 
the twin barrels of a legislative 
shotgun, blowing away the old 
paradigm and leveling the field 
between wireless and wireline 
carriers. 

In sum, the newer sections 
of the act said: 

1. The wireline companies 
have to deal, not dictate. 

2, The deal has to involve in- 
terconnection at terms and rates equiva- 
lent to the deal the LEC gives itself. 

3. The LEC has to pay carriers for termi- 
nation of the LEC’s traffic. 

4, If the LEC doesn’t do what it is sup- 
posed to, il is subject to binding 
arbitration. 


Schwaninger, MRT's regulatory consultant, is the prin- 
cipal in the law firm of Schwaninger & Associates. 
Washington. He is general counsel to Small Business in 
Telecommunications and a member of the Radio Club 
of America, 


No longer are paging companies and 
other commercial mobile radio services 
(CMRSs) supposed to swallow whatever 
the wireline companies deign to give them. 
Instead, they get to engage in (ta-da!) an 
arms-length negotiation for what they will 
pay the wireline company and what the 
wireline company will pay them, 


The fight from the LECs 
The LECs have not quietly accepted 


VE: WYQUIET. 
WE-BATES/ 


IIlustration by John Hayes 


their new responsibilities. 1 estimate that 
at least 30 high-powered lobbyists have 
lost their jobs because they let this one get 
through Congress. Then, when the FCC 
adopted rules that confirmed the wireline 
companies’ duties, a second wave of lob- 
byists hit the unemployment line. 

When you run out of lobbyists (and if 
the 7-Eleven is closed), you go down to 
the basement and unchain the lawyers. The 
LECs did just that, and then they pro- 
ceeded to protest the new paradigm before 
federal] judges throughout the land. Every 


18 MOBILE RADIO TECHNOLOGY April 1999 


one of the judges was thorough, polite and 
looked really dignified when they pro- 
nounced judgment on the LECs, which can 
be summed up as “Suck it up. You lose.” 

Small Business in Telecommunica- 
tions (SBT) and other trade associations 
filed comments with the FCC that said, 
in essence, “Tell the LECs to take a 
hike.” The FCC listened. The FCC 
stayed the course and told the wireline 
companies “The law is the law, and times 
have changed. Now, go en- 
gage in fair dealing.” 

So, here we are, The wire- 
line companies have run out 
of places to complain, Even 
the U.S. Supreme Court 
blew them away in a recent 
case. The legal table is set. 
Now it's time for wireless 
service providers to cut a 
better deal with the wireline 
companies. 


What's in it for me? 

First, wireless providers can 
demand a refund of all charges, 
paid to the wireline companies, 
that should not have been lev- 
ied or paid since the adoption 
of the Telecommunications Act 
of 1996. Depending on the size 
of the business, and whether it 
offers paging, this amount 
could be substantial. 

Second, wireless providers 
can get cost-free service in the 
future for many features of in- 
terconnection. DID trunks and 
other “facilities” that route 
traffic to their terminals are 
deemed to be the responsi- 
bility of the wireline com- 
pany, in many cases. 

Third, wireless providers 
can request compensation 
for termination of the LEC’s 
traffic into their system. 
How much compensation is subject to 
negotiation. 

Finally, if the LEC won't deal in accor- 
dance with the law, Sections 25] and 252 
of the Communications Act give wireless 
providers the right to seek arbitration, first 
before the state commission and then, if 
that isn’t working, before the FCC. Given 
the FCC’s well-articulated attitude about 
this subject, the deck appears to be stacked 
in the favor of wireless. That is, the FCC 
is willing to enforce equitable dealings 
among carriers. 


www_emrtmag.com 


the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN® equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone“, SMARTNET™, SECURENET™ 
and Project 25 systems compliance, you need 


Motorola, “, iDEN and ASTRO are registered trademarks of Motorola, Inc, 
SmartZone, SMARTNET, SECURENET and “The Test You Can Trust” are 


trademarks of Motorola, Inc. © 1999, Motorola, Inc. See us at IWCE, Booth #957. 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we’ve 

got the answers. For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 
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How do I do this? 

Unless you've made the labyrinth of 
wireline interconnection and the vernacu- 
lar associated with it a hobby (and if so, 
get a life!). then I suggest that you seek 
assistance from people with a strong back- 
ground in this area. The subtleties of deal- 
ing with both federal law and wireline in- 
frastructure can be quite daunting, even 
for the most conscientious person. By the 
time you figure out that “IXC status does 
not apply to receipt of DTMF (which may 
be converted to SS7 in the future) for the 
purpose of negotiating with the ILEC or 
the CLEC, regardless of whether virtual or 
true co-location will occur before or after 


Trunking 


Multiple TX / RX rack for 


Bands available 
© 132 - 174 MHz 
© 406 - 512 MHz 
* 806 - 870 MHz 
* 896 - 960 MHz 


Up to5 
Channels in a 
height of only 

10.5” 


You’re leaving bucks in 
the pocket of the wire- 
line carrier and running 
your business as though 


Dimensions 
© 10.5" x 19" x 3.5" 


Congress had not given 

you this wonderful edge 

in future relations with 
the LEC. 


Compatibility 
» LTR® 
* MPT 1327 


Modular = Easy Maintenance 


Call Toll Free:1-800-664-4066 
Outside N. Amer.: 250-382-8268 


Cj= DANIELS” Email: sales@danelec.com 


ELECTRONICS LTD. Web: www.danelec.com 


the tandem switch,” your kids” kids will be 
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filing for Social Security. 

A number of associated actions exist 
outside the negotiations that you will need 
to complete to cover your future intercon- 
nection issues, including interacting with 
really fun groups like the North American 
Numbering Plan (NANP) folks. My office 
is on the circulation list of this group, and 
the stuff that comes from them reads like 
the Japanese instructions for accessing the 
Universal Licensing System. 

But. contact them you must. If not, you're 
leaving bucks in the pocket of the wireline 


i carrier and running your business as though 
i Congress had not given you this wonderful 
edge in future relations with the LEC. Show 
|= ANALOG, DIGITAL AND AUDIO. INPUTS ; your gratitude to Congress — mike the deal. 
f For my part. I've hooked up with Vic Jack- 
=~ CONTROL VIA DTME OR MODEM i SOF OF Vie Jackson Interconnection Services, 
, i Vic's a great guy, and between us we're hav- 
et 


—@= AUTOMATED CONTROL FUNCTIONS 


== ALARM REPORTING VIA PHONE, FAX TERMINAL OR PAGER 


a. 
PaNiSonn 


technologies: 


WSR LATE SOT 4832 
CANADA: 1.800.465.4343 


o-- www.davicom.com 
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Visit us at IWCE, Booth #256 
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ing fun with the LECs on behalf of my cli- 
ents. He’s even helped draft a Request for 
Declaratory Ruling that SBT has filed with 
the commission to assist in arriving at a better 
definition of “local calling area” for wireless 
carriers. We've become an “S.0.B, x 2” inter- 
connection team that demands fairness from 
the LECs for wireless companies. 

Every now and again. Congress and the 
FCC do the right thing. When they do, it is 
up to all of us to doff our collective hats and 
to congratulate government on its efforts, 

Way to go, Chairman Kennard. If the 
playing field were always this level, the prob- 
lems for many would be greatly reduced. 


www.emrtmag.com 
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LMR’- DB Flextble 
Watertight Coaxial Cables 


nu-TRAC* and Nu-RAD 
Radiating Cables 


A Complete Family of Hardware 
Accessories and Installation Toots 


Fire-Retardant LMR®- LLPE Plenum 
and LMR®- FR Riser Coaxial Cables 


A Comprehensive Line 
of Connectors 


A Full Line of Coaxial Cables, Connectors, Hardware Accessories and Tools 
Plus 50 Years of Experience. Visit our web site for your free catalog today! 
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A Smiths Industries company 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 HM 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK @ +44(0)1592655428 FAX: +44(0}1592653162 
www.timesmicrowave.com 
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Interoperability has been an issue 


for years now. 


Some things have progressed, 


some have not. It’s time for an 
updated look at some of its issues. 


Public safety interoperability: 


Where are 


By Ernest Worthman 


It’s been years since APCO came out with 
standards for Project 25, Project 25 was de- 
signed as the great equalizer that would lay out 
a universal, uniform digital two-way radio 
technology for public safety agencies at all 
levels. As we roll over the century, it might be 
a good time to revisit some of the issues that 
have been addressed and some that still need 
to be resolved. 

Seamless, effective, efficient and reliable 
intra-agency and inter-agency communica- 
tions: Wouldn’t it be great if every law en- 
forcement and related public safety agency 
had the ability to tap into the mega-crime and 
resource database that is the real-time, world- 
wide chronology of crime? Public safety of- 
ficials, froma sheriff in any sleepy little town 
reminiscent of Mayberry, to the L.A. county 
police chief, and on to the director of the Fed- 
eral Emergency Management Association 
(FEMA) could all have up-to-date and accu- 
rate data. Such data would be the ultimate 
weapon that could weave an interconnected, 
national dragnet. Or it could be the one uni- 
versal source to minimize delays and provide 
precise and immediate implementation of 
full-service emergency management teams in 
times of disaster. Any critical public safety 
service with true interoperability (police, fire, 
EMS, hazardous waste, government) can be 
patched in and out of a situation as easily as 
bringing it up in a command center 
computer’s window. 

Sound melodramatic? Maybe so, but what 
about the story that hits the paper about a hei- 
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we now? 


nous criminal being let go after a routine traf- 
fic stop? Or how often are critical, life-saving 
services delayed when precious time clapsed 
because interagency contact systems are not 
compatible or all the protocol isn’t followed. 

It’s still a major issue because speeches are 
given at lots of conferences, public safety and 
others, addressing interoperability. NPRMs 
(Notice of Proposed Rulemaking) have been 
released by the FCC addressing public safety 
interoperability, and Congress has issued a 
mandate to reallocate spectrum for public 
safety interoperability. Still, progress is slow, 
and not everyone is entirely happy with some 
of the non-technical issues surrounding 
interoperability. There are lots of players, other 
than police agencies, that have an interest in 
interoperability, as well. 


Intricacies 

Interoperability not only deals with equip- 
ment, it deals with spectrum and politics, as 
well. Public safety entities are notorious for 
wanting to keep both control and confidential- 
ity intact on their communications channels. 
So, while there is the realization that 
interoperability is, ultimately, a must, there are 
a lot of issues, some key, that are a long way 
from resolution. 

Depending on who you talk to (the FCC, 
APCO, local police agencies, [AFC or local 
fire command centers, life-safety, fish and 
wildlife, the forest service and even the Inter- 
national Municipal Signal Association (IMSA) 
for example), their priorities vary. Some are 
concerned with spectrum, others with technol- 
ogy (video, data, global positioning systems 


[GPS], automatic vehicle location [AVL]), 
etc. Others focus on loss of control. So there 
is still no single solution on which everyone 
can agree. 

To muddy the issues even further, some pe- 
ripheral agencies want a piece of the 
interoperability pie as well. In times of uncom- 
mon emergencies (forest fires, floods, severe 
weather, acts of terrorism, earthquakes, ctc.), 
agencies such as the National Weather Service, 
forestry services, the Federal Energy Manage- 
ment Association (FEMA), the FBI, highway 
departments (state and federal) collectively, or 
individually, need to be included in wireless 
communications. A few major issues garner 
the lion's share of the debate. 


Spectrum 

Perhaps the most challenging of the issues 
is spectrum, Currently, most of the police, fire 
and EMS communications is below 512MHz, 
with most of that at the high end of VHF. OF 
the remainder, the majority are in the 8300MHz 
band. So of course, the issue of interoperations 
frequencies means different things to different 
agencies. 

Depending on whom you speak to, there is 
demand for interoperations frequencies in the 
380MHz to 400MHz band because it is easy 
to integrate these into current UHF public 
safety bands. There is also interest in freeing 
spectrum at VHF (174MHz-216MHz, which 
is currently occupied by TV channels 7 
through 13), Others are seeking spectrum al 
the upper end of the UHF band (470MHz- 
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512MHz) with the argument that this is already 
a shared band in some metropolitan areas. The 
National Telecommunications and Information 
Administration (NTIA) wants to see some 
interoperations spectrum at 138MHz-— 
144MHz. And finally, other agencies are look- 
ing for frequencies at gigahertz bands 
(1,700MHz and 4,600MHz) for wideband ap- 
plications such as video and high-speed data. 
(Did I miss anyone?) 

One other significant concern is that there 
won't be enough bandwidth, no matter what. 

Recent reports from entities such as the 
NTIA and the Public Safety Wireless Advi- 
sory Committee (PSWAC, now superceded 


by PSWN), and APCO, are concerned that 
current spectrum allowances won't meet the 
needs much beyond the first decade of the 
21st century. 

However, regardless of white paper, indus- 
try bickering, petitions, comments and predic- 
tions of doom, interoperations spectrum is an 
issue being tackled by both Congress and the 
FCC. 

Over the years. there have been spectrum 
allocations in various bands. Recently, some 
spectrum in the 800MHz band (821MHz- 
824MHz and 866MHz-869MHz) was allo- 
cated for interoperability. But it was turned 
over to planners at a regional, rather than a 
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national level and problems typical of splin- 
tered planning arose. There were issues such 
as whose regional rules would apply in bound- 
ary overlap, who would monitor overall sys- 
tem interoperability, which service got 
interoperations frequencies and which didn't 
(priorities varied from region to region), 
among others. 

So now, in its latest move to follow up on 
Congress’ mandate, the FCC has allocated 
24MHz in the 700MHz band for inter-opera- 
tions frequencies. This is probably the most 
aggressive attempt, to date, to bring wide-scale 
interoperations spectrum, as well as additional 
general spectrum, on line. 

This allocation consists of 24MHz of spec- 
trum at the upper end of 700MHz: 12MHz 
between 764MHz and 776MHz and 12MHz 
between 794MHz and 806MHz. The commis- 
sion wants part of this for interoperations fre- 
quencies and part of it for general use by pub- 
lic safety entities. Furthermore, the mandate 
also calls for equipment used on these frequen- 
cies to be digital, and this is one of the issues 
that makes this most recent spectrum alloca- 
tion so interesting. 


Digital equipment 

Much, if not all, of the new equipment and 
technology coming on line has to be digitally 
based, Advanced information distribution and 
acquisition (predominantly video—both 
static and real time) is a bandwidth hog. Digi- 
tal technology can employ compression, con- 
version, rerouting and other manipulation 
processes that analog cannot, and it will be 
required to squeeze the most efficiency out of 
the spectrum. 

There are other technologies, such as AVL, 
GPS, encryption, mobile data terminals 
(MDTs), mapping, yehicle-mounted and re- 
mote video acquisition and advanced EMS 
telemetry for which the interface equipment 
and technologies need to be forward- and 
backward-compatible. All of this will demand 
sophisticated coding and routing schemes that 
can only be implemented in a digital infrastruc- 
ture, Such equipment is much quicker to come 
on line and much more compatible if there is 
a clear standard to develop it under, 

One direction is to integrate an interoper- 
able system into current analog systems. Some 
functions, such as voice communications, 
could remain on analog frequencies that are 
already in use. The new interoperations fre- 
quencies are then used for enhanced services, 
like video, that require lots of bandwidth. 

As with all grand plans, there are a few is- 
sucs on the downside; cost is often mentioned. 
Small, analog, and low-need agencies that have 
VHF and UHF equipment and frequencies can 
face severe cost issues if everything suddenly 
has to be upgraded to a digital 70OMHz sys- 
tem. Another issue is technology compatibil- 
ity. Some platforms, like PCS, mobile data, 
satellite imagery, etc., are digital from the 
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ground up, and cannot operate in analog envi- 
ronments. Further, digital equipment is inher- 
ently nasty to neighboring, sensitive analog RF 
equipment. 

Engineers involved in equipment design 
certainly have their work laid out before 
them, especially to marry analog and digital 
technologies. 


Politics (and other issues) 

One of the hottest political issues is the fre- 
quency control debate. Consider that there are 
more than a dozen entities (APCO, [AFC/ 
IMSA, FCCA, AASHTO, et al.) that currently 
control frequency allocation. Add to that the 


number of local and regional coordinating 
bodies, and the cauldron is ripe for a slugfest. 
It is painfully clear that there has to be a top- 
level entity that is responsible, and politically 
neutral, to oversee this, and future allocations. 
Arguments have been presented that there 
should be one, supreme agency that is a collec- 
live, cooperative group comprising the current 
recognized frequency coordinators. This body 
should have the full responsibility, and ac- 
countability, of doling out these new frequen- 
cies, as well as resolving issues as they arise. 

When it comes to spectrum, one can always 
argue centralized ys. distributed control, but 
spectrum has the same properties everywhere. 
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Commercial standards: 


Interoperability 
among vendors 


After more than three years of inten- 
sive research and testing, Sprint has an- 
nounced a breakthrough in the 
interoperability of key wireless network 
equipment. Sprint PCS engineers have 
developed standard specifications that 
enable interoperability between two ma- 
jor components of wireless networks— 
switches, known as Mobile Switching 
Centers (MSCx) and Base Station (BS) 
subsystems—from two vendors of 
CDMA (code-division multiple-access) 
equipment. 

“This significant development will 
lead to increased competition among 
network vendors for CDMA service pro- 
vider business,” said Keith Paglusch, 
senior vice president of operations, 
Sprint PCS. “Because providers may be 
able to choose among more vendors in 
every market, this will likely lower costs 
for Sprint PCS and other CDMA wireless 
service providers when they buy new 
switches and base station subsystems.” 

A BS subsystem comprises a BTS 
(base transceiver station) and a BSC 
(base station controller). The BTS trans- 
mits radio frequencies over the air inter- 
face to wireless handsets, while the BSC 
manages the radio frequency resources. 

Sprint PCS developed !0S, or 
interoperability specifications, in 1995 
to provide precise specifications when 
linking vendors’ BS subsystems to 
MSCs. The IOS guidelines have enabled 
Sprint PCS to narrow the options under 
the Telecommunications Industry Asso- 
ciation standard for interoperability, 
known as 18-634 (Revision A). While [S- 
634 is an industry interoperability stan- 
dard, detailed specifications have not 
been available within this standard to 
ensure interoperability between vendors. 

“Sprint PCS and its infrastructure 
vendors have taken the necessary steps 
to make the great wireless technology of 
CDMA even better,” Paglusch said. “We 
intend to bring these specifications to 
the entire CDMA community to ‘raise the 
bar’ on the number of benefits that 
CDMA offers service providers and their 
customers around the world.” 

During the testing in the Sprint PCS 
Service Integration Lab in Lenexa, KS, 
wireless calls were completed using a 
Nortel Networks MSC and a Motorola 
BS subsystem. Similarly, calls were com- 
pleted using a Lucent Technologies MSC 
and a Motorola BS subsystem. Sprint 
PCS expects to deploy the interoperabil- 
ity software on its network in a field trial 
before the end of this year. 
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Use of spectrum may be allowed at the local 
level, but control needs to be at the national 
level. 

Another concern is bandwidth availability 
for the needs of a particular agency. Further, 
there is no clear-cut answer to the question of 
what to do with the vacated frequencies (which 
are often more valuable than gold). Many are 
concemed that compatibility will be an issue 
between present and future 7OOMHz and 
800MHz equipment. 

There is also some debate that interoper- 
ability spectrum should come from the lower 
end of the UHF band because so many of the 
agencies are already located there. There is 
some merit to this line of thinking. With 
present technology, it would make implement- 
ing interoperability easier. 

However, from a technological perspective, 
most of the development of digital technology 
is at 800MHz and higher, so there is a horse 
already out of the door. Digital development 
for products in the under-512MHz group of 
frequencies has, historically, been slow to 
evolve. 

Now, 700MHz to 800MHz does have 
problems. Propagation reliability gets better 
as you go down in frequency. Terrain is more 
of an issue at higher frequencies, and cover- 
age areas are smaller. But, considering where 
the technology developments seem to be 
evolving, it seems that higher frequencies will 
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solution for you, 


ultimately prevail. 

One final political football that merits a 
short discussion is the current digital standard 
that is part of APCO’s Project 25. APCO ar- 
gues that this standard, which has American 
National Standards Institute (ANSI)-approved 
elements, should be the accepted standard. 

However, the APCO digital standard was 
developed during the early days of digital de- 
velopment, and recent advancements in digital 
technology offer better solutions for “all digi- 
tal” systems than what is contained in the 
Phase | standard. Perhaps this is why the FCC 
chose to require a new standard for the 
700MHz frequencies. That is one of the pit- 
falls of fast-paced developing technologies. 


Crystal ball 

This latest offering of 24MHz goes a long 
way toward giving public safety agencies ad- 
ditional resources. It also makes great strides 
toward the ubiquitous interoperability goals. 
Unfortunately for most, change is painful, or 
at least, expensive. 

The one question that lingers is one that has 
befallen other industries as well. Congress, the 
industry associations, the FCC and others con- 
cerned probably have a reasonably good vi- 
sion of the spectrum and the technological 
needs of wireless technology. However, one 
need only look at the surprises, especially digi- 
tal, that other industries have presented us as 


The Power You Need 
Wherever You Need It 


From remote mountaintops to desert plains, 
Applied Power Corporation has the right power 
APC is the leader in providing 
reliable, cost effective photovoltaic/hybrid power 
solutions, offering the only complete solar power 
systems in the industry that are FM Approved and 
UL Certified to meet the highest safety performance 
standards. 


Ideal for: 

* Cellular and Two-Way Sites 
* Microwave Relay 

* SCADA/Telemetry 

*  Street/Area/Sign Lighting 

* Navigational Aids 

* UHF Telephone 

* Emergency Back-Up Power 


It's Within Your Power™ 


Www.appliedpower.com 


28 MOBILE RADIO TECHNOLOGY April 1999 


the technological revolution emerges. 

APCO has indicated that the current 
48MHz of public safety spectrum will soon be 
full. It is unreasonable to assume that addi- 
tional spectrum will continue to be made avail- 
able without balancing both sides of the equa- 
tion. A better line of thinking might be to look 
at the innovations and undulations that are 
becoming available to wireless communica- 
tions. One need only look at the impact 
trunking had on frequency congestion a few 
years ago. 

Now that we are in the digital age, it would 
be foolish to assume that current spectrum 
usage will remain static for the next 10 years. 
As wireless and digital technology evolves 
logarithmically, there is little doubt that these 
developments will further increase spectrum 
efficiency and product evolution. 

This doesn’t mean that spectrum won't be 
needed. But as devices become increasingly 
efficient, and technologies become increasing 
sophisticated, they will allow better spectrum 
loading. Moreover, as technologies and prod- 
ucts such as low-earth-orbit satellites (LEOs) 
and “three-digit-GHz” radios become reality, 
new options and solutions will evolve for 
everyone. 

Maybe we can count on innovation, col- 
laboration and technology to ensure that spec- 
trum efficiency, interoperability and public 
safety are all achieveable goals. a 
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Part 2—Fiber-based systems can extend antennas away from interference, 
provide fill coverage and service high-traffic areas. 


By Donald E. Koehler 


Filling in “dead” zones, extending cover- 
age into high traffic and providing service 
where existing system equipment does not 
penetrate have been serious issues for LMR, 
SMR, PCS and cellular providers for some 
time. Fiber-optic-based systems are one route 
available to service providers and site owners 
to enhance coverage. 

Lack of coverage for wireless applications 
and service can be caused by a wide range of 
structures or circumstances. The classic prob- 
lem of coverage within tunnels, multistory 
parking structures or large sports complexes 
can be solved with a number of “off-the-shelf” 
solutions. Relocatable or low-power repeaters 
located high in the structure or complex will 
work. Small, microwave-linked microcell units 
can also provide acceptable signal strength for 
any wireless application. Somewhat more dif- 
ficult to engineer is the radiating cable and bi- 


directional amplifier solution, Many compa- 
nies, such as 3dbm Inc, of California, make a 
complete line of these RF products. 

Each of these solutions brings special con- 
siderations. Microwave links, for example, 
must take both line of sight and human expo- 
Sure issues into consideration. The radiating 
cable solution (MRT, May 1998) requires care- 
ful system design and balance of supporting 
amplifiers to cable antenuation. In all of the 
solutions mentioned, ac power, some form of 
backup power and access for periodic mainte- 
nance must be part of the design consideration. 
Another important factor is the weight of the 
equipment and cable/antenna assembly. A bi- 
directional amplifier, for example, can weigh 
in at 35 pounds with a weather-resistant enclo- 
sure. Some microwave-linked microcell sys- 
tem components total more than 100 
pounds—an indication of solid construction. 
These requirements and weights, however, 
may lead to limitations in some circumstances. 
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A final system consideration is point source 
EMC/RFI issues. You may have areas with 
high noise levels, or other facility users may 
consider your system a noise source. More 
facility owners, such as hospitals, are becom- 
ing aware of RF levels within their buildings. 
Routing of cable assemblies becomes critical 
around high-powered equipment, such as el- 
evator motors and controls or large ac mains 
transformers. Powerful electrical fields from 
these devices can induce distortion in, or cause 
interference to, desired signals. 

A fiber-optic-based system may be a good 
answer to many of these issues. A combina- 
tion of direct RF-to-optic signal conversion 
for quality reproduction and lightweight fiber- 
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Photo 1. Fiber-optic transceiver units are 
small, allowing more flexibility in placement. 


optic cable can allow you to provide service 
where a more conventional solution would be 
problematic. Extending an antenna away from 
interference, providing fill coverage in large 
structures without the use of a radiating cable 
or servicing small, high-traffic areas can all be 
performed by a fiber-based system. 

A typical system has a fiber-optic trans- 
mitter that provides a linear RF to optical con- 
version. Direct modulation of a laser diode to 
produce the optical signal reduces system 
design considerations in terms of modulation 
conversion loss or distortion caused by 
intermodulation distortion products. Use of a 
low-power laser diode ensures an ample 
power budget for larger systems. A linear PIN 
diode-based receiver converts the optic signal 
to RF, and an integrated amplifier can be used 
to set final output power levels to the antenna, 
thus ensuring that the system is easy to bal- 
ance. System components can include a 
fiber-optic transceiver, which allows a single 
box to perform duties as a microcell. Fiber 
cable is both lightweight and small, making 
installations in small or tight spaces much 
easier on the technician. 

New Jersey-based Anacom Systems 
(www.anacomsystems.com or 908-846- 
2680) makes a complete line of these prod- 
ucts. Photo 1 above shows an optical trans- 
ceiver unit. Using the connectors as a refer- 
ence, you can see just how smal] these units 
are made. Photo 2 above shows an even 
smaller transmitter and receiver set. Photo 3 
above gives you an idea of the uncomplicated 
makeup of this type of unit. Maintenance is 
certainly simplified. You can see just how 
easy it would be to fil these small units into 
a ceiling space or the roof of a sports com- 
plex. Anacom can supply design guides for a 
specific wireless application. 

In addition to its inherent size and weight 
advantages, fiber-optic cable is immune 
from EMI/RFI considerations, so following 
main ac feeds to a remote location is now an 
option for the installer, saving both time and 
money on installs. Antenna placement is still 
a critical factor, but a wider range of place- 
ment is permitted by the use of a fiber-optic 
system. The short length of coax cable be- 
tween the antenna and optical transceiver 
component reduces the amount of interfer- 
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Photo 2. A transmitter receiver set—both 
necessary for a basic system. 


ence introduced into the overall system. 

As mentioned in Part 1 (MRT, March 
1999), the technician will require some ad- 
ditional test equipment. An optical power 
meter and source are the minimum necessi- 
ties for either installation or troubleshooting 
of a fiber-optic system. These can be ob- 
tained from Wavetek or Fluke, among oth- 
ers. As in a LAN system, most of the prob- 
lems I have encountered in a fiber-optic 
communications system can be traced to a 
cable problem of some sort. Technicians 
should carefully read manufacturers’ manu- 
als or specification sheets for minimum al- 
lowed bend radius, free span (unsupported) 
lengths and frequency. Fiber cables are 
manufactured for peak efficiency at specific 
wavelengths, typically 960nm or |,300nm, 
so be sure that the cable you install matches 
the transmitter/receiver frequency. ] mention 
this only because I have had to fix problems 
caused by “mix and match” of cable types. 

All of this may sound both expensive and 
difficult to obtain; so the technician who 
might want to tinker on his own or the stu- 
dent who wants to learn more can be scared 
off by assumed cost. Nothing could be fur- 
ther from the truth, Several companies make 
kits and student experimental systems that 
are reasonably priced. You can use the World 
Wide Web—www.electronickits.com/kit/ 
complete/fibe/ck1500.htm to purchase a 
low-cost fiber-optic kit from Carl's Elec- 
tronics, PO. Box 182, Sterling, MA 01564, 
for less than $30. A second vendor, 
Alltronics (www.alltronics.com/kits.htm) 
has a kit you can use to drive a remote 
speaker. Both provide valuable hands-on ex- 
perience with different types of optical com- 
munication systems. 

Learning more about, and preparing to 
use, fiber-optic-based systems will open a 
new dimension to your busines, allowing 
you lo offer a wider range of solutions to RF 
carrier problems you or your customers may 
experience. Fiber-optic components are 
dropping in price, use less power on the 
whole and allow greater flexibility in sys- 
tem placement. The ability to virtually ig- 
nore EMI/RFI point sources adds a poten- 
ual for cost savings in installations near 
high-power ac equipment found in factories 


Photo 3. The layout is clean and simple, 
which makes for ease of troubleshooting. 


or large buildings. Fiber optics has a bright 
future, use it to ensure yours. | 
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For more information about fiber 
optic systems and theory go to: 


www.arcelect.com/fibercable.htm 
www.fiberoptic.com/handbook2.htm! 


www.amp.com/fiberoptics/I_read.html 
(Vendor-specific but good informa- 
tion.) 


www,aca-inc.com/videos.htm (Down- 
load videos to see what is going on.) 
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niless topographic maps 
GIS export capability 
Talk Out/Talk Back analysis 
Link Budget calculation 
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Circle (26) on Fast Fact Card 
Visit us at IWCE, Booth #744 
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1999 
Show 


Welcome to Mobile Radio 
Technology's pre-show coverage of the 
1999 International Wireless Communica- 
tions Expo. More than 325 mobile commu- 
nications equipment manufacturers, distributors 
and service providers will attend. Products on dis- 

play will include antennas, accessories, cellular items, 
data communications, lightning protection products. mobile and portable radios, paging 
equipment, tone signaling equipment, towers and other wireless-related items. 

This section is designed to help you plan your time at the Las Vegas Convention Center, 
April 28-30. Sections include: 

J A pull-out map on page 32A, including a list of exhibitors and booth numbers. 

J A summary of exhibitors’ products and services on display begins on page 34. Ex- 
hibitors listed include those who submitted information as of press time. The names of 
exhibitors that are advertisers in this issue are highlighted in blue ink, and include page 
references to their advertisements. 

Symposia at the expo will cover mobile communications industry opportunities and 
technical topics. Some highlights of the show include: 

I State of the Industry Report: Cash and Chaos Theory 101 on Wednesday, April 
28, 9-9:30 a.m. Presented by Robert H. Schwaninger Jr., Schwaninger and Associates. 

4 800MHz Incumbent Operator Rights: What Now? on Wednesday, April 28, 1:30- 
2:00 p.m. December 4, 1998. The FCC has released a Public Notice (DA 98-2434) starting 
the incumbent 800MHz relocation clock. The notifying deadline is March 4, 1999. The 
presenter, Dave Savolainen Sr., Range Telecommunications, has tentatively set up a panel 
with a Washington attorney and FCC official to update the incumbents on this important 
subject. 

“1 Industry Leaders Meet the Press on Wednesday April 28, 3-5 p.m., moderated by 
Jerry Whitaker. Press participants include David Keckler, Mobile Radio Technology; 
Monica Alleven, Wireless Week: Tina Eichner, RCR; and Stacy Skillern Horne, Radio 
Resource. Industry leaders include Don Vasek, PCIA; Alan Shark, AMTA; Paul Najarian, 
ITS; Mark Crosby, [TA; and Joe Hanna, APCO. 

M4 FCC Roundtable Forum, Thursday, April 29, 1:30-3 p.m. In this session, attendees 
will hear the Jatest on FCC activities and have the opportunity to question FCC staff 
members on important industry topics. Scheduled to attend from the Commission: W. 
Riley Hollingsworth, Ira Kelz, Kathryn Garland, Richard Lee. Steve Miller and Roger 
Noel. MRT Editorial Director Don Bishop will be moderating. 

The communications industry changes by the minute, and competition is fierce. Emerg- 
ing new markets are everywhere, and what you don't know can hurt you. In 1999, knowl- 
edge is more than power; it’s critical to your survival. IWCE leads you into the future of 
mobile wireless communications. 

For 23 years, IWCE has been the industry source for the latest technology, insights and 
product introductions for the mobile communications industry. In April 1999, more than 
10,000 industry professionals will gather with more than 350 exhibitors to shape the future 
of mobile communications. 

You'll get a clear view of the future of the industry and connect with industry peers who 
can share solutions to similar challenges you're facing. Learn from the best and brightest 
in the industry when you attend the [WCE full conference program. 

IWCE covers everything that is happening in the mobile communications arena, from 
business and regulatory issues to technologies and applications. 
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Guide 


Base station 
workshops 


This series of workshops forms a 
comprehensive instructional program 
designed specifically for the needs of 
the base station technician and opera- 
tor. The comprehensive programming 
for base station operators and techni- 
cians provides many useful tips. 


Fundamentals of Radio 
Communications 
Monday, April 26 
This course will focus on the basic 
elements of radio communications sys- 
tems, as well as propagation and the 
base station operating environment. 


Testing the Base Station RF 
Subsystem 
Tuesday, April 27 
This course will provide a thorough 
examination of the parameters that 
must be measured, the instruments 
available to measure signals and the 
methodology behind the measurement 
technique. 


Maintaining and Troubleshooting 

the Transmission Chain 
Wednesday, April 28 

This course will familiarize the at- 
tendee with the transmission of RF en- 
ergy from the transmitter to the an- 
tenna. It will highlight the areas in 
which problems develop, how to spot 
the remedial methods and tools avail- 
able to verify the problem is resolved. 


Maintaining Reliable Base Station 
Power 
Thursday, April 29 
This course will outline the types of 
electrical disturbances and their effect 
on the base station power supply, prob- 
lems that can develop, tools available 
to spot them and measures that can 
be taken to prevent power quality 
events from disrupting operations. 


Understanding and Maintaining 

the Wired-to-wireless Link 
Friday, April 30 

This course will provide an overview 
of the interface between the base sta- 
tion, the wired telephone network and 
the back haul link to the central sta- 
tion, the parameters that must be 
monitored, problem areas, measure- 
ments and remedial measures. 


IWCE ’99 Schedule-at-a-glance 


t day, April 26, 1999 
7:30 a.m. Registration (Base Station Workshops) 
8 am. Base Station Workshops (Session runs 8 a.m—5 p.m.) 
8am. Fundamentals of Radio Communication 
s 
Yuesday, April 27, 1999 
7:30 a.m. Registration (RF Design Seminar Series, Base Station 
; Workshops and PCIA Workshop only) 
RF Design Seminar Series (Sessions run 8 a.m.—S p.m.) 
Practical Filter Design 
Frequency Synthesis and Phase-Locked Loop 
RF and Wireless Made Simple 
Foundations of RF Hardware Design 
Base Station Workshops (Sessions run 8:00am-5:00pm) 
Testing the Base Station RF Subsystem 
PCIA’s Licensing Skills and Part 90 Educational 
Workshop. (Session runs 9 a.m.—5 p.m.) 


RF Design Seminar Series (Sessions run 8 a.m.-5 p.m.) 
Oscillator Design Principles 
Digital Signal Processing Part | 
Measuring the Wireless Transmission Spectrum 
Techniques for RF Hardware Design 
Welcome: State of the Industry Report—Cash and 
Chaos Theory 101 
. Keynote Address—Market Trends in Private Radio: 
New Business Opportunities for Radio Dealers 
Exhibit Hall Opens 
Base Station Workshops (Sessions run | p.m.—5 p.m.) 
Maintaining and Troubleshooting the Transmission 
Chain 
Business Track: Wireless Data Solutions for Vertical 
and Horizontal Markets 
Regulatory Track: Auctions and Licensing: An 
Update 
Technology Track How to Migrate from Analog to 
Digital Cost-effectively 
Business Track: Mobile Data: The Truth Behind the 
Myths 
Regulatory Track: 800MHz Incumbent Operator 
Rights: What Now? 
Technology Track: DSP Applied to Conventional and 
Trunking Voting/Comparator Systems 
Business Track: Money-making Opportunities in 
Mobile Data 
Regulatory Track: How the FCC Rules are Made 
Technology Track: The Cellular Multicarrier 
Amplifier Revolution: Will Two-way Radio Follow 
Suit? 
Coffee Break Sponsored by Andrew 
Industry Leaders Meet the Press (Session runs 3 p.m.- 
5 p.m.) 
Business Track: Utility System Opportunities for 
Mobile Radio 
Business Track: How Dealers Can Use the Internet to 
Increase Business 
Business Track: Development of a Regional Computer 
Systems for Public Safety Uses 
Business Track: Inventory Management-Getting the 
Most Out of What You've Got 
International Reception Sponsored by Telewave 
and IMTA 


ursday, April 29, 1999 
7:30 a.m. Registration Opens 
{ RCA Breakfast Meeting 


8 a.m, RF Design Seminar Series (Sessions ran 8 a.m—5 p.m.) 
Digital Signal Processing Part I 
Antennas and Propagation for Wireless Communications 
Amplifier Design 
Base Station Workshops (Sessions run 8 a.m.—5 p.m.) 
Maintaining Reliable Base Station Power 
Business Track: Getting to Know Your Customers and 
Their Requirements 
Regulatory Track: Approval Regulations for Radio 
Communications in Europe 
Technology Track: Signal-point or Multipoint 
Grounds: A Comparison 
Business Track: Training and Continuing Education: 
A Critical Requirement for Business Success 
Regulatory Track: International Mobile Business: 
Challenges and Opportunities 
Technology Track: Specifying Solar Photovoltaic 
Power for Wireless Applications 
Exhibit Hall Opens 
Business Track: Specialty Wireless Applications in 
the Mobile Industry 
Regulatory Track: Strategy in Israel for the Future: 
Mobile and Personal Communications 
Technology Track: New Antenna Technologies for 
Portable Applications 
Coffee Break Sponsored by Andrew 
Business Roundtable: New Business Opportunities for 
Small Mobile Operators 
Regulatory Roundtable: New Business Opportunities 
for Paging Operators 
Technology Roundtable: Planning a Wide-area 
Dispatch-only Network-What You Need to Know 
12:30 p.m,Lunch Break 
1:30 p.m. FCC Roundtable Forum 
3 p.m. Coffee Break Sponsored by Andrew Corporation 
3:30 p.m. Business Track: Interconnection for Carriers- 
Termination Compensation and Facilities Charges 
Regulatory Track: Planning a UHF Trunking System: 
Opportunities for Paging Operators 
Technology Track: Test Equipment Workshop-What 
to Measure and How to Measure it 


Friday, April 30, 1999 
8 am. Registration Opens 
Base Station Workshops (Session runs 8 am —I12 p.m.) 
Understanding and Maintaining the Wired-to- 
Wireless Link 
Exhibit Hall Opens 
Business Track: Wireless Telemetry-What’s in it for 
You? 
Regulatory Track: The Regulatory Landscape-What 
to Watch Out for 
Technology Track: High-speed Wireless Interconnect 
for IP Networks 
Business Track: The Future of Business Potential for 
Smart Mobile Devices 
Regulatory Track: RFR Requirements and Liabilities 
Technology Track: Application Aware Networking: 
Addressing Your Infrastructure Needs 
Business Track: Wireless Data Communications-The 
Time is Now 
Regulatory Track: Human Exposure to RF Radiation- 
Dealing with the Issue 
Technology Track: DSP-The Key to Software Radio 
Technology 
10:30 a.m. Business Track: Technology Trends in the Wireless 
Industry 
Regulatory Track: Evaluating Your Tower Site 


—_—_ fixzeay —_______ 


Products, services 


The following preview information was 
supplied by the exhibitors. Information for 
listings and booth numbers is accuré 


ate aS 
$ subject to change, 
32B for complete exhibitor 


of press tin 


A.C, Data Systems Booth 1943 
Existing products 

Surge Blox modules/panel protectors; ac surge 
suppressors; data line protectors. 

INOW IANS ana seis oe 
Spectx upgradeable MTS load center. 

Circle 201 


Ace Technology 
Existing products 


AMPS, PCS, GSM, ISM, PCS, GPS antennas and 
RF components; DRM-1800 dual-band AMPS/ 
PCS vehicle antenna; DIA-1575 GPS yehicle 
antenna; Ace-855 series, AMPS 824MHz- 
894MHz special application antenna. 

New products 

DHR-1953, dual band GSM/DCS with fixed he- 
lical variable pitch design; CSA-1900/CRA- 
1900 ceramic antennas available in 1,850MHz- 
1,880MHz; dual-band, on-glass vehicle antenna. 
Circle 202 


Booth 1251 


Advance Label & Tag 
Existing products 
Custom nameplate labels for all wireless equip- 
ment; warranty and tamper-proof labels to pre- 
vent fraud; pager repair printing systems. 
Circle 203 See our ad page 96 


Booth 1556 


AdvanceTee Industries Booth 1221 
Existing products 

Negative pulse reconditioning and chargers for 
cellular phones and two-way radios; pulse ana- 
lyzers for NiCD and NiMH batteries; portable 
hands-free units for cellular phones; ATSQ00PA 
pulse analyzers; AT185 HF portable/installable 
hands-free for digital Nokia; AT480HD portable 
hands-free for digital Ericsson; ATS85XTD por- 
table/installable hands-free for digital Motorola. 


Circle 204 See our ad page 16 
AEA Booth 1869 
Existing products 


Graphical transmission system analyzers cover- 
ing 30MHz-IS0MHz, 150MHz-525MHz, 
806MHz-960MHz and a hand-held Cable-mate 
TDR. 

New products 

CIA-HF (complex impedance analyzer) covering 
100kHz-54MHz, part number 5012-5000. 
Circle 205 See our ad page 54 
Aerotron-Repco Systems Booth 502 
Existing products 


Low-, high- and UHF-band MPAC base station/ 
repeaters; RDL series crystal-based RF radio 
links; Alpha 1700 clean cab locomotive trans- 
ceiver; RDS series wireless RS 232 radio 
modems. 

Mi | ——— 
Blue Streak spread-spectrum radio modem and 
repeater; Lancer 2000 M synthesized mobile ra- 
dio with voice, data and GPS capabilities; Lancer 
2000 P synthesized hand-held radio and RDL 
series synthesized RF radio links. 
Circle 206 

Al CommSupply Booth 1931 
Sistine: prOGMehe 
Wireless communications equipment from more 
than 60 of the industry's manufacturers such as 
Andrew, Antenna Specialists, Celwave, Decibel, 
ICT, Maxrad, Times and PolyPhaser. Products 
include base station and mobile antennas, cable 
and installation accessories, communications site 
and test equipment, bench supplies and cellular 
accessories. 


Circle 207 See our ad page 92 
Air Comm Booth 1237 
Existing products 


Motorola reconditioned, two-way radios, acces- 
sories and programming cables. 


Circle 208 See our ad page 99 
Allcom Products Booth 569 
Existing products 


Coaxial cable assemblies; custom power and wir- 
ing harnesses; coaxial and twisted pair surge 
suppressors. 

New products 

SF, SG and SGC series coaxial surge 
arrestors. 

Circle 209 


Alphalogic Systems 
New products 
Intracom-mobile 
software. 

Circle 210 


Booth 673 


electronic dealership 


Andrew Booth 543 
Existing products 

Heliax coaxial cable product line. 

New products 

Cable prep tools for connector attachments; step- 
tuned connectors for elliptical waveguides; acces- 
sories: EXT towers for land mobile installations. 
Circle 211 See our ad page 46, 47 
Andrews Tower Booth 1953 
Existing products 

Square and triangular guyed towers; free-stand- 
ing towers; free-standing roof mounts for cellular 
and PCS antennas. 

Circle 212 
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Antenex Booth 663° 
Existing products 
Mobile, portable and base antennas for two-way 
radio, amateur radio, data telemetry, cellular, PCS, 
PCN and SMR communications; Black Phantont— 
antennas; Discadoo: flat 8OOMHz/900MHz an= 
tennas; Skyhawk: high gain fiberglass base an= 
tennas; 1.8GHz and 2.4GHz yagi antennas. 
Circle 213 See our ad page 97 


Apex Wireless 
Existing products 
§S-200 license-free spread spectrum 900MHz2: 
two-way modem. ria 
New products 

HP SS-| Way license-free spread spectrum 
900MHz | Way system. 

Circle 214 


Booth 1949: 


Avont Booth 157 
Existing products 

Avont 900MHz Flex numeric pager. 
Circle 215 

Aytec Booth 1351 
Existing products 

DSPatch-color touchscreen integrated radio/tele 
phone console systems. Features include caller 
ID, multiformat paging. TI/EI, ISDN. 
New products 

DSPatch NT workstations, flat panel LCD touche | 
screen displays. 
Circle 216 


A.W. Enterprises Booth 1145 
Existing products 
Carrying cases for two-way radios, Nextel phones. 
and pagers. Cases fit Motorola, Kenwood, 
Johnson, Standard, Yaesu/Vertex, GE/Ericsson, 
ICOM, Maxon, Midland, Uniden, TEKK, Kingy 
Relm and Ritron radios. 
New products 

Cases for Motorola's HT750 and HT1250 radios; 
Nextel’s i1000 phone: and Kenwood’s TK290 and: 
TK390 radios. 
Circle 217 


Aydin Communications 
Existing products 

Model 1050 spread-spectrum digital microwave 
radio; model 1050 series II spread spectrum digi> 
tal microwave radio; model 6050 spread spectrum 
digital microwave radio; model 4043 mini DACS 
and E]l-to-T1 converter; model 9100 drop/insert 
transcoder; model 9102A 2:1 El transcodery 
model 9111 transcoder multislot chassis. 
Circle 218 


Booth 866 


Barnett Engineering Booth 257 
Existing products 
B1225-alarm reporting unit; B1235—mountaintop 


radio site monitor; B1270-Protalk voice auto, 


www.mrtmag.com 


Advanced Battery Care - Plain and Simple 
The J@=° delivers speed and flexibility. 


ve 


Programmable Power and Flexibility 
Without the Programming Effort 


Each of five battery test stations is programmed 
via bar code to test and refurbish the battery 
with unrivaled speed and accuracy. Enough 
flexible control and charge/discharge power for 
batteries with ever-increasing capacities and 
changing chemistries. 


Simplicity of Operation 


1: Scan the battery test code. 


2: Periodically check the printer 
and pull “test reports.” 


3: Use the reports to pull batteries 
for re-use or rejection. 


Affordable Expansion 


The IQten system networks up to 80 batteries on 
one RCU and printer. A significant battery care 
program at affordable prices. 


Contact 9454 Waples Street 

iTECH San Diego, CA 92121 
800-233-6868 option 2 
619-458-1500 ext, 2102 


www.itecheng.com 


iTECH (Intelligent Technologies) is the leading supplier of OEM battery test systems in 
the portable product market. Other iTECH products are available under the Motorola, 
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| 
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Telepower, LXE, Teklogix, Federal Express and Greenlee Textron brands. aD 

aE 

All trademarks are registered to their respective owners. ee 
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Circle (30) on Fast Fact Card 


dialer; B1275-PLC voice alarm annunciator: 
B1280-FLX site monitor/controller. 
Circie 219 See our ad page 81 


BEE Electronics Booth 1731 
Existing products 


Leather and nylon carrying cases for all brands of 


portable communication devices including LMR 
and FRS radios, cellular and PCS telephones and 
pagers. 

New products ea rs 
Colored neoprene and “sure grip” neoprene car- 
tying cases for digital radios, PCS telephones and 
pagers. 

Circle 220 


BP Solar Booth 929 


Existing products = 

Solar panels; deep cycle batteries; solar charge 
controllers. 

New products es 
Pylink interrogation unit. 
Circle 221 


Cadex Electronics Booth 1653 
Existing products 
C7000 battery analyzer and conditioner. 
New products 
Batteryshop software. 
Circle 222 


Audio Products 


For your low profile or 
clandestine communications 
needs, the PRYME Radio 
Products line of audio 
accessories by PREMIER 
Communications has the right 
microphone for the job. 


We offer a full line of 
audio accessories for 
all major brands of 
portable radio, including 
full-sized remote 


speaker microphones, light duty 
boom mics. noise reducing throat 
microphones, and survelliance 
mics. Our headsets and ear- 
phones feature a patented, 
adjustable earhook design that 
makes them the most secure and 
comfortable on the market today. 


Our accessories are designed with 
maximum flexability in mind. They 
can be easily adapted to a wide 
variety of uses and can be operated 
with ease while wearing safety 
equipment. Our boom and throat 
microphones can even be operated 
with a remote Push To Talk switch, 
making bicycle mobile operation 
easier and safer than ever 


before. 


PREMIER Communications Corp. 


480 Apollo St. #E * Brea, CA 92821 


Phone: 714-257-0300 * Fax: 714-257-0600 


Dealer Inquiries Welcome 1-800-666-2654 


Visit us on the web at http://www.pryme.com 


Cirele (52) on Fast Fact Card 


Visit us at IWCE, Booth #873, 972 
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Centurion International Booth 345 
Existing products ___ 
SX series VHF and UHF helical portable anten- 
nas, 14cm and 9cm stubby versions, OEM re- 
placement portable antennas and batteries for 
two-way radios, cellphones, wireless modems. 
New products os 
ComAer 2.4GHz-2.5GHz wireless data antennas 
in subminiature coax, right-angle or disk mount, 
Ericsson-approved, OEM, MPA/PCS replacement 
batteries. 
Circle 223 


Ceotronics Booth 360 
Existing products 

Transceiver headset TC917—UHF; Contact-com 
communication system; convert commmunication 
system; bike patrol communication system. 
New products 
Motorcycle communication system for police; 
audio/video headset communication system; 
transceiver headset CT-Talk—low band, vibration 
technology headsets; modular PTT headset 
system, 

Circle 224 


CES Wireless Technologies Booth 1513 
Existing products — 
Message display terminals; GPS automatic ve- 
hicle location; credit card authorization; engine 
management interfaces; single and multiple op- 
erator dispatch and mapping software systems; 
microphones; telephone interconnects and re- 
peater makers operating over conventional and 
trunking radio, CDPD, satellite, Motorola IDEN 
or any analog or serial driven radio device. 
New products 
GPS-210 self-contained GPS/CDPD cellular de- 
vice; Power-trak mapping and message dispatch 
software; CRD-600 credit card/display/status/ 
GPS terminal; Cash-trak credit card authorization 
software. 

Circle 225 


Chadmoore Wireless Booth 1773 
Existing products 
Analog 800MHz SMR 
markets. 

Circle 226 


service in 180 


Charge Guard Booth 131 
Existing products 
Chargeguard automatic on-and-off timer switch 
for two-way radios, cellular phones, mobile com- 
puters; Shopware software for the two-way com- 
munications industry. 
Circle 227 


See our ad page 42, 56 
Cimarron Technologies Booth 1836 
Existing products _ 
Skymark II] turnkey, GPS-based “AVL system 
operating over CDPD, trunking or conventional 
radio systems: Vehicletracker dispatch map posi- 
tioning software with database or scanned map- 
ping, MDC-1200 and GE-star ANI products for 
Man-Down emergency and radio kill, 

New products 
Skymark II] update including CDPD mobile unit; 
communicator text terminal; database mapping 
and networking capability, 

Circle 228 


www.mrtmag.com 


Citel 

Existing products 
DIN rail and telephone protector; DL180, coaxial 
surge protection; P8AX, DDS/S6k line and TI 
Protection; MJ8-2TI and 48DBC. 

New products 

Panel protector, DS1S0E. 
Circle 229 


Booth 566 


See our ad page 90 
Computer Resources Booth 1713 
Existing products 
Services and sales management; mobile radio 
billing; pager billing; all associated accounting 
modules; software; hardware; training and after- 
sale support; specialty software for Motorola. 

Circle 230 See our ad page 106 


ComSpace Booth 1157 
New products 
DC/MA radios, CD/MA repeaters. 


Circle 231 


Comtelco Booth 1647 
Existing products ___ 
Mobile and base antennas for commercial two- 
way, Cellular and data communications, 25MHz 
through 3GHz. 

New products a 

A25382B dual-band radome antenna for cellular 
and PES operation; ¥22 series yagi antennas for 
1200MHz and above. 
Circle 232 


See our ad page 103 


Connect Systems Booth 1905 
Existing products ___ = = 
Interconnects; CS-800; CS-900; 6800; 9800, 
RT-8; 8300; TP—154; TP-154 plus; TP-163 tone 
panels; LT-4200; LT-4900; LTR Controllers; 
CD-2; LT-2 system decoder 

New products ____. on 
Invertrix model 25, 2kVa inverter, 
Circle 233 

CPI Communications Booth 1831 
Existing products 

De remotes; de termination panels; tone remotes; 
tone termination panels; local extensions; multi- 
channel remote controls. 

New products __ 
MCP200M multichannel termination panel for 
Motorola; M1225; MCP200X multisystem termi- 
nation panel for use with Motorola GTX 
radio. 
Circle 234 


See our ad page 65 
CTI Booth 831 
Existing products 
Opti-page; TNPP-310; Pagemaster phase II: 
Mitee-page alpha; PR-150; DID trunk manager, 
TTR-4128. 
New products 
420AP paging terminal; 4400PM voicemail/pag- 
ing terminal. 

Circle 235 


CTI Communications Booth 1814 
Existing products 

VHF antennas; UHF antennas; cellular antennas; 
PCS antennas; mounts; brackets and cables. 
New products 

Dual-band cellular/PCS antennas. 

Circle 236 
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Daniels Electronics Booth 1846 
Existing products 

YT-3 repeaters and base stations, 
New products 
Multiple TX rack. 
Circle 237 


See our ad page 20 
Data Comm for Business Booth 1359 
Existing products 

Access switches for remote site maintenance; data 
multiplexers for point-to-point and multipoint 
links. 

New products rata 
SR-VM voice and data multiplexers for point-to- 
point wireless links. 

Circle 238 


Davicom Technologies Booth 256 
Existing products 

Line of antennas (yagis, omnis, panel) for base 
station installations: built to withstand severe en- 
vironmental conditions; RF components includ- 
ing duplexers, combiners, multicouplers, cavity 
filters and isolators; monitoring systems includ- 
ing the M-A-C and Mini M-A-C. 

New products 

SDX Ultra Compact duplexers: field retunable, 
small with a frequency range of 683MHz-88MHz 
and 140MHz-240MHz. 
Circle 239 


See our ad page 20, 94 


David Clark Company Booth 1243 


Existing products 


Now it’s easy to use ‘two way Reto in high noise. Just add a 
DAVID CLARK Noise Attenuating Headset and Radio Adapter Cord to 


your two way radio and you will... 


eliminate the hazard of clumsy and confusing hand signals... 
experience crisp, clear communication... 
protect hearing with headsets having a Noise Reduction Rating of 24 dB. 
Improve safety on the job 
through better communication. 
Test one of our systems on your job site. Call toll-free: 
1-800-900-3434 


: David Clarke coura 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 


TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 


©1996 David Clark Company inc. 
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Headsets with push-to-talk adapter cords for 
mobile and portable radios; voice activated head- 
sets for portable radios; headset intercom systems 
with two-way radio interface. 

New products 

Series 6400 wireless communications products; 
model C6501 headset adapter for Nextel IDEN 
digital cellular phones; model C3019A utility 
radio adapter for Kenwood mobile radios, model 
H6040/ENC electronic noise canceling headset 
for portable radios. 


Circle 240 See our ad page 37 


David Levy Company Booth 932 


Existing products 


EDX SignalPro™ 


Sone pinning tools are great at cellakar 
or PCS but useless otherwise. EDN 


Signafltro™ os a full-featured planning 


from EDX Engineering, 


Wireless is limitless. 


So why settle for a limited planning tool? 


First Source installation software; Prolink instal- 
lation accessories; Black Widow vehicle security 
systems and accessories; test equipment. 

New products 

Car reversing aid, safety signal mirrors for ve- 
hicles; 12V-powered LCD monitors. 

Circle 241 


Dinet Booth 867 
Existing products Se aN 
Mobile data terminals; computer-aided dispatch 
terminals. 
Circle 242 


Dupont Building Booth 563 


Existing products 


Ine. 


Wool for Windows® 95/NT that provides 
comprehensive. accurate designs lor 
ay sytem in the 30 MHz to 100 Giz 


trequeney range 


eCllular © Wireless Jacal loap 
ols * Microcell 

easing © Indoor wireless 
«MDS *tand mobile 
*LMDS * Microwave link 


#AM, IM, and TV broadeast (DTY) 


EDX Signal?ro and its modules offer 21 
different propagation models, including 


Iransmittvr- specific measurement- 


derived iodels, snl full 3D ray-tracing 
models for indoor and outdear 


microcell studies 


EDX SignalPro includes SigaalMXx™ 
(patpend,) iieaking ithe wark!’s only 
planning tool with multimedia 
simulations of sysivm performance. EDX 
also offers an extensive collection of 
ternun, yrountoover, demographic, nap 
invage, and vector map dita for mast 


areas of the world. 


For 14 sears EDN has been the leader 


in PC-based wireless planning took. We 


provide features and performmuiwe that 
are not avsikible from any other tool 
alam poce—on any platfom 
Contact us today for a fully operational 
deme CD Ciot just aslideshow.) You'll 
discover why EDX. is the name to know 


in wireless system planning tools 


Tools for Wireless Design 


EDX Engineering, Inc. * PO, Box 1547 = Eugene, OR 97440-1547 USA = Tet: (541) 345-O019 * Fax (541) 345-8145 
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E-mail; nfo@edx.com * Web: wew.edx.com 


Visit us at IWCE, Booth #1457 


Fiberglass communication shelters. 
Circle 243 


DX Radio Systems Booth 221 
Existing products — 
Millennium repeaters and base stations; trunking 
systems (DXL-LTR series and DXM-MPT1327 
Series); paging transmitters: 400 non-simulcast 
series and 6000 simulcast series; radio telephone 
links RTD-series; model 835 am ground to air 
and 9800 model ground-to-air radios, 

Circle 244 See our ad page 63 
Earth One Network Booth 672 
Existing products __ 

Iridium global wireless phones and pagers: 
Motorola ISU 9500; Motorola pager 9501; 
Kyocera Iridium phone and global pager. 

Circle 245 

EDX Engineering Booth 1457 
Existing products 

EDX Signalpro; Signal, Msite: Tpath; MCS, for 
comprehensive system design. 

New products ____ 

Network design modules for PCS, cellular, LMDS 
MDS or WLL system designs. 

Circle 246 See our ad page 38 


ElectroCom 
Communications Systems 

Existing products 

Invadr data and voice conventional radio; 19.2 

radio/modem with diversity; base stations; high 

power amps; in-vehicle computer. 

New products __ 

Invadr line of diversity voice products. 

Circle 247 


Booth 130, 132 


EMR 

Existing products _ 
Filter-ferrite/hybrid-ferrite combiners, receiver/ 
tower top multicouplers; bi/unidirectional sys- 
tems; mobile/base station/small-format duplexers; 
isolators; ILM. panels; bandpass/pass notch cavi- 
lies; line taps. 
Circle 248 


Booth 351 


See our ad page 82 

Federal Communications Booth 1565 
Commission 

Existing products 

Auction bidding software; universal licensing 

system; Internet access and information; WTB's 

Y2K initiative. 

Circle 249 


Fibrebond 

Existing products 
GFRC equipment shelter; guyed and self-sup- 
ported towers; equipment installation services. 
Circle 250 


Booth 356 


Fred A. Nudd Corporation Booth 1710 
Existing products 

Towers. 

Circle 251 

Futurecom Booth 1366 


Existing products 
RF coverage extension equipment: Sitexcom 
(wide-area extension); Mobexcom (local-area 


www.mrtmag.com 


When system integrity 
_ ts critical... 


Connect with the best! 


RADIO FREQUENCY SYSTEMS [ij 
1 


RFS Cablewave — 


Reliable, High-Performance 
Microwave Antenna Systems and 
FLEXWELL® Transmission Line Products 


RFS Cablewave (800) 437-3045 www.cablewave.com 


See us at IWCE, Booth #1721. Circle (34) on Fast Fact Card 


extension); Chanexcom (underground/in-building 
extension). 

New products 

FTR; frequency translating repeater. 

Circle 252 


Gabriel Electronics Booth 1265 


Existing products —— 
Spread-spectrum parabolic antennas; (QAM); 
multipoint antenna products. 

New products 

Quick align mount; directional flat panel anten- 
nas for spread spectrum. 

Circle 253 


Gamber-Johnson Booth 531 
Existing products _ 

Quick release post; DS-50; Fujitsu 1200 mobile 
docking station—FUJ-1200-A; Ford Crown 
Victoria console package; truck-specific vehicle 
bases; Palmpilot vehicle mount. 

New products 

Universal USB mobile docking station; Universal 
laptop mount; Notepad3; Fujitsu 2300 mobile 
docking station; FUJ-2300-A;Panasonic CF-27 
mobile docking station, PAN-CF27. 

Circle 254 


GRE America 
Existing products 


Booth 1863 


waa wo WJWve 


ee) 
Sn: ag ses . 
. 6S 66 


Recelva only 


P30VD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40VDG, P45VDG 
P150VD, P160VD, P170VD 

P1ISOVDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170V0G 
P450VD, P460VD 

P450VDA, P460VDA 

P450VDG, P460VDG 

P800VDG, P830VDG, P860VDG 


Inline (rf switched) 


SP30VD, SP3SVD, SP40VD, SP45VD 
SP30VDG, SP35VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP1ISOVDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 

SP450VDG, SP46CVDG 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 
800-830, 830-860, 860-890 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 


ce) ee ee) 


C010) 


1dB 

N.F. Gain Comp. Device 

(dB) (dB) (dBm) Type Price 
<13 15 0 DGFET $ 44.95 
<0.5 26 +12 GaAsFET $109.95 
<18) AS 0 DGFET $ 44.95 
<i 5 0 DGFET $ 56.95 
<05 24 +12 GaAsFET $109.95 
<18 15 -20 Bipolar $ 49.95 
<12 16 -20 Bipolar $ 74.95 
<0.5 16 +12 GaAsFET $109.95 
<06 19 +12 GaAsFET $119.95 
<14 15 0 OGFET § 74.95 
<0.55 26 +12 GaAsFET $139.95 
<16 15 0 DGFET $ 74.95 
<12 16 0 OGFET $ 86.95 
<0.55 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar $ 79.95 
<13 16 --20 Bipolar $104.95 
<0.55 16 +12 GaAsFET $139.95 


Every preamplifiar is precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched {for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transcelver 
and power amplifier for high power appilcations. System S/N Improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 ¢ 860-485-0310 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please Include $2 shipping in U.S. 
and Canada. C.0.D. orders add $2. Air mall to foreign 
countries add 10%. Order your ARR RX only or inline 
preampilfier today and start hearing like never before! 


ars 
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Wireless radio modems; spread-spectrum technol- 
ogy in 900MHz and 2.4GHz: data rates 1.2K— 
128K. : 
New products ci ae SY 
Gina 2001 RF module (2.4GHz) Gina 2002; 
PCMCIA card: Gina 2003; ISA card. 

Circle 255 

Honeywell, Hughey & Phillips Booth 1712 
Existing products <a 
Flashguard medium-intensily strobe lighting sys- 
tem; Strobeguard high-intensity lighting systems; 
FAA-approved tower lighting equipment. 

New products 
Siteguard tower lighting monitoring and remote 
diagnostics. 

Circle 256 


Hustler Antennas Booth 1919 
Existing products eee, 
Mobile, base and portable antennas for two-way 
communications including Spirit model fiberglass 
omni-directional base antennas; GIE and G7 se- 
Ties omni base antennas; LMG and LMB mobile 
model mobile Motorola mount antennas; mount- 
ing kits; cellular mobile antennas. 

New products 
MC-800-N2; N6 and E cellular; magnetic mount 
antennas designed for use with Nokia 6100, 2100 
and 5100 series phones and Ericsson phones. 
Circle 257 


Hutton Communications Booth 329 
Existing products 

Site infrastructure products; radio communica- 
lions equipment; wireless telephone accessories; 
power systems products and test and shop 
equipment. 
Circle 258 See our ad page 27 
ICOM America Booth 1503 
Existing products a eee 
Two-way communications equipment including 
portables, receivers, repeaters and UHF/VHF 
mobiles including the Icom F-series radios with 
long-life battery packs and high Mil-Spec test ap- 
proval ratings for tough performers in land mo- 
bile markets. 

New products 

IC-F3S (VHF)/F4S (UHF) hand-held transceiver: 
IC—F320S(VHF)/F420S (UHF) mobile trans- 
ceiver: desktop repeater. 
Circle 259 


See our ad page 55 


IcT 

Existing products 
Switching power supplies; base station covers; de- 
de converters; noise filters; surge protectors. 
New products 
Battery chargers; wide range isolated converters. 
Circle 260 


Booth 1849 


IDA 

ExiStR PrOduels. 
Trunking equipment: controllers, interconnects 
and networking. Net-link dispatch networking 
system; LTR trunking conversion kits for 
Motorola radios; 24-46/66 series of remotes and 
panels; Trakit vehicle location system for fleet 
management. 

New products 

Model 24-689 multiline tone remote; CVT 1225 


Booth 928, 929 


www .mrtmag.com 


Throw Out Everything Jul Know About ereis Gt: fc Destine: 


Toll Free: 1-800-835-2352, ext. 8 
Fax: 1-316-529-5576 
Email: rctsp25@ifrsys.com 
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LTR trunking option board. 
Circle 261 


IFR 
Existing products aa 
1200SS communications service monitor; COM- 
120B communications service monitor; 1900 
CSA PCS radio test set; 2945A, communications 
service monitor; 2026Q signal generator; Kikusui 
products; PAK35-10A power supply. 

New products 
IFR 2398 spectrum analyzer. 

Circle 262 See our ad page 41 


Booth 1384 


Industrial Telecommunications Booth 1032 
Association 

Pe a a a 
FCC and congressional advocacy for private wire- 
less industry; frequency coordination; license 
preparation; engineering and interference resolu- 
tion services. 

Circle 263 


Institute for Wireless Booth 564 
Education 

Existing products 

Wireless training courses: Basic Wireless Tele- 


phony, course for engineers and technicians; 


automatic [ON//7/Zeiad timer switch 


for two-way radios, cellular phones. . . 


It’s convenient! 


LEAVE YOUR RADIO ON, UNATTENDED. 


It’s programmable! 


15 MINUTES TO 15 HOURS. 


It prevents dead batteries! 
... and protects your radio, too!! 


FOR MORE INFORMATION, CALL 


1-800-458-3410 


Made in U.S.A. by ChargeGuard, Inc., Altoona, PA 
U.S Patent 4.950.913 Foreign patents pending 
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Wireless Simplified, a course for non-technical 
wireless professionals; on-site courses tailored to 
specific companies. 

Circle 264 

Integrated Systems Research Booth 779 
Existing products 

Fleettrack, a GPS-based AVL fleet management 
with database integration, vehicle tracking, digi- 
tal and voice communication; remote sensors; 
vehicle controls and peripheral devices such as 
card swipes. 

Circle 265 


Intek Global 
Existing products 
70-0000 series Midland Bantam; Titan; Syn- 
Techll mobile radios; accessories; 70-0000 series 
Midland, Base-tech, base stations; repeaters; 70- 
Q00T Midland, UHF portables and mobiles; 75- 
4000 series 220MHz trunked SMR linear modu- 
lation mobiles; portables; repeaters (voice and 
data); DE-2000 series data express mobile and 
data computers; modems; terminals (for AVL 
through GPS; status messaging, dispatch 
assistant). 

eC ae a ey 
70-4000 series VHF linear modulation mobiles; 
portables; repeaters; 70-0000 programming mi- 
crophone for Midland Titan mobiles (keypad, 
LCD display, channel! number TX/RX frequency 
display). 
Circle 266 


Booth 779 


See our ad page 61 


Intelligent Technologies (TECH) Booth 1959 
New products 

Igten version 2 automated and programmable 
battery test system. 
Circle 267 See our ad page 35 
Intellisoft 

Existing products 
Management for Windows. 
Circle 268 


Booth 1930 


Iridium 

Existing products 

Iridium satellite phone and pager. 
Circle 269 


Booth 153 


JBro Batteries 
Existing products 
Telepower conditioner/analyzer stations; land 
mobile radio batteries. 

New products 

Telepower XL AA/AAA NiMH rechargeable bat- 
teries with portable chargers. 

Circle 270 


Booth 1551] 


JCH Technologies 
Existing products 
AT&T/Lucent type assemblies; coaxial cable as- 
semblies; computer extension cable assemblies; 
data cable assemblies; discrete wiring harnesses; 
Ericsson-type cable assemblies; fiber-optic as- 
semblies; hydra cable assemblies; Motorola-type 
assemblies; network cable assemblies; Nortel- 
type assemblies; patch cords; power cable assem- 
blies; SCSI cable assemblies; telco cable assem- 
blies; V.35 cable assemblies. 

New products 


Booth 1076 


www.mrtmag.com 


“FIRST TO MARKET’ 
NiMH Batteries 


Always Ahead of the Competition! 
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Two-Way Replacement Batteries 


Leading U.S. Manufacturer with over 20 years of manufacturing experience. 
Highest Quality 95% of all battery ed are manufactured with Sanyo'o or Panasonic cells. 


(Wetaas QUALHAY Is 3) © W&W Europe B.V. Phone: + 
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Huber + Suhner Enviroflex cable. 
Circle 271 

Jotto Desk Booth 1474 
Existing products 

Console, floor and “no-holes” notebook computer 
mounts. 

New products 

Pivoting and stationary sidesaddles, 5224 and 
5225. 

Circle 272 

JPS Communications Booth 1941 
Existing products ee 
ACU-1000 modular interconnect system; NRU- 


600 noise reduction unit; SNV-12 signal-to-noise 
voter. 

New products 

TRP-1000 transportable radio PX. 

Circle 273 See our ad page 48 
Kantronics Booth 1572 
Existing products 

HF, VHF/UHF radio modems used in SCADA, 
telemetry, GPS and public safety. 

New products ee 
KPC-2000 simulcasting paging controller that 
receives TNPP via satellite, radio link or tele- 
phone modem: supports as many as four zoned 
transmitters, encodes POCSAG, provides channel 


Looking for a 


reliable mobile 


computing network? 


Let our experience be 
your guide. 


For more than a decade, 
DATARADIO has been 

an industry leacler in 
providing mobile com- 
puting networks around 
the globe. 


DATARADICN goes the 
distance to provide 
customers with quality 
coverage, reliability, 
and cost-effective 
performance. 


our web site at 
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As you chart your 


www.clataradio.com. 


course for a wireless 

solution, let us give you 
some direction. For . 
more information about DATARADIO i 
our mobile computing 
network solutions, call 
770-392-0002 or visit 


Inside U.S.A. 
Dataxapig Corporation 
G16U Peachter Dunwirody Road, Surte C2010 
Adanta, GA MIs28 
Phone: (770) 392-0002 Fax ¢770) 44 109 
Outside U.S.A. 
Datagaue! Incorporated 
5500 Royalmount Avenue, Sure JU0 
Town ol Mount Royal, Quebec, Canatla HAP Ty 
Phone: 514) 7374020 Fay: (14) 77 Aad 


Visit us at IWCE, Booth #1609 
April 1999 


sharing and control timers, is programmed with a 
PC or laptop or via TNPP command pages and 
has a drive level set from keyboard. 
Circle 274 

Kenwood Booth 503 
Existing products 

90 series mobile and portables in VHF and UHF 
models: base stations; repeater systems; personal 
radio and AVL systems. 

New products 

80 series mobiles and portables; Protalk hand- 
held; Freetalk XL and TKR-8300 trunking 
repeater. 


Circle 275 See our ad page 11 


Klein Electronics Booth 1472 
Existing products 
Earpieces and microphones for two-way; batter- 
ies for two-way; leather cases for IDEN; K300MH 
NiMH battery for two-way radio; KIII surveil- 
lance microphone. 
Circle 276 


See our ad page 100 
Larsen Antenna ‘Technologies Booth 630 
Existing products 

VHF and UHF wideband mobiles; Spots portable 
antennas; UHF 800MHz and 900MHz yagis; mo- 
bile, portable, and base antennas. 

New products ___ 
Mirage low-profile VHF mobile antenna; NMOC/ 
P3E cellular/PCS mobile antenna; Shadow UHF 
800MHz-900MHz transit antennas; GPS dial- 
band antennas for UHF, cellular, SMR and AVL. 
Circle 277 See our ad page 49 


L&E Mobile Computers 
and Mounts 

Existing products pees —_ 

Vehicle mounting equipment for Motorola, 

Panasonic, PC Mobile, dock stations, mobile 

computers; vollage protection units for comput- 

ers and radios. 

New products __ 

Motorola 520 workstation computer dock; 

Panasonic CF-27 dock station 

Circle 278 


Booth 1074 


Leavitt Communications Booth 1237 
Existing products 

Motorola paging products—Minitor [, Minitor 
Il, Pagewriter 2000 and other voice. alpha, nu- 
meric and two-way pagers; Motorola alpha entry 
devices and Nucleus transmitters; Zetron paging 
terminals. 
New products 
Motorola Creatalink. LCL 3100. 
Circle 279 


Lindgren RF Enclosures Booth 1810 
Existing products 

Radio frequency shielding systems, 

Circle 280 See our ad page 67 
Magellan Booth 1858 
Existing products 

World phone, instant global phone fax and data 
communications. 

New products ___ 

GSC 100 hand-held email messaging system with 
GPS functionality. 

Circle 281 
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The New Motorola Radio 
is Now Complete 


i) MOTOROLA Sea P) 
Liy, 


Introducing add-on 

voice privacy for the 

Motorola HT Series 
Portable Radios 


VOICE PRIVACY 


Call Now for Details 
1-800-276-8878 
or 402-474-4800 


f 


‘TRANSCRYPI. 


id Crypto-Voice-Plus 


woo Mus are registered wademarks of Tr 4 International, Inc. Motorols and HT Serves are trademaths of Motorola ©1999 Transerypt Intemational, Ir 
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Maxon America Booth 1321 
Existing products __ _ —— 
SP-120, SP—130/140 series hand-held radios with 
accessories: RF link modules; SM-2000 and SM- 
4000 series mobile radios; MS-0730 power sup- 
ply; WLL unit SAU-1900; responder two-way 
voice mail handset. 

New products ___ E ae 
SP-150 series hand-held trunking/conventional 
radio with accessories, ACC—404 four station 
conditioning charger; SM-350, SM-230 series 
mobile with accessories; SP—200 series handheld 
with accessories. 

Circle 282 


Maxrad 
Existing products PE: 
Black optimized yagi (BMOY) series antennas; 
MLPV antenna series; MP series of WLAN panel 
antennas and PCS panel antennas; 2.4GHz ISM 
wireless data antenna collection; new mobile 
antennas. 

New products ernie 
Optimized yagis (BMOY) for 800MHz and UHF 
frequencies; MLPV series for 800MHz and 
1800MHz-2500MHz; MP series of panel anten- 
nas for PCS and 2.4GHz ISM frequencies; mobile 
antennas for UHF and VHF frequencies. 

Circle 283 


Booth 1531 


Merry Electronics Booth 1456 
Existing products ___ = —— 
CB microphones; land mobile microphones; mul- 
umedia microphones; vocal mics; DTMF mics; 
headsets; hands-free kits; dynamic/mylar speak- 


ers; external speakers: speaker microphones: 
transducers for cellular and cordless phones. 
New products ____ —_—_ 

MX942, EMC183P, battery charger. 

Circle 284 


Metric Systems Booth 517 
Existing products ee eae 
Instant office, a high-speed voice and data 
system. 

Oe, a eS Te 
Mavric Explorer II, an integrated, rugged wire- 
less IP node that provides wide-area Ethernet, 
SLIP and proprietary protocols for industrial au- 
tomation and SCADA applications. 
Circle 285 

Micropath Booth 1668 
Existing: proguets 
Computer software for VHF/UHF/MW commu- 
nications engineering applications, 

New products es aay 
USGS georeferenced topographic maps on CD- 
ROM. 

Circle 286 


Microwave Data Systems Booth 1803 
Existing products __ oa 
400MHz and 900MHz and advanced designs 
using spread spectrum and digital signal process- 
ing (DSP) technology. 
New products ____ 
MDS 1400, MDS 400. 
Circle 287 


Midian Electronics Booth 1603 
Existing products am 
Tone signaling. voice scramblers and CAD for 
two-way radios, remote control, vehicle detectors. 
New products ___ 
Plug-in tone signaling and scrambler boards for 
Icom and Maxon radios; MOT TVS-2 rolling 
code voice scrambler for Motorola radios; ANI— 
M POCSAG alarm encoder: ANI-M Motorola 
MDC-1200 and MDC-600 compatible. 

Circle 288 


Midland Consumer Radio 
Existing products __ —— = 
CB radios; FRS radios; weather alert radios; ma- 
rine radios; antennas and accessories. 
ee | | ———— 

Model 75-503 Speakeasy Micro3 FRS radio; 
model 75-515 Speakeasy ultra FRS radio; model 
74-200 Weathermax weather alert radio with 
SAME technology; ESP 2 noise killer CB radios. 
Circle 289 


Booth 1804 


Midland USA (sce Intek Global) 
Mobile Radio Technology Booth 229 
Existing products _ marie 
Mobile Radio Technology is recognized as the 
leading source of technology-focused industry 
guidance. Readers include mobile radio dealers 
and service shops, large-volume end-users at 
public safety, government, transportation, busi- 
ness and industrial agencies, as well as paging 
and SMR service providers, and manufacturers 
and their reps and distributors. The editorial ad- 


if it's mot from Andrew, 


Visit our booth #543 at IWCE 99 


HELIAX is a registered trademark of Andrew Corporation 


at's mot the 


dresses the latest in equipment and applications, 
business developments, legal and regulatory mat- 
ters. Visit our booth to pick up a copy and sign up 
for your free subscription. 
Circle 290 See our ad page 59 
Multiplier Industries Booth 1251 
Existing products 

Batteries and battery accessories for portable 
power supply requirements. 

New products 

Replacement batteries for Motorola IDEN phones 
M8100 and M8100B; Motorola radios P1225 and 
M9040; Kenwood TK-360/370/260/270 TK- 
2100/3100 series radios. 
Circle 291 See our ad page 57 
Newmar Booth 515 
Existing products 

Heavy-duty series power supplies; standard and 
isolated series dc-de converters; phase-three se- 
ries battery chargers; RM-2000 series battery 
chargers; communication power accessories. 
New products 

PM/PFM series power systems; power modules/ 
power function manger models: PM—12—40, PM- 
12-70, PM-24-20, PM-24-35, PM-48-9, PM- 
48-15, PFM-200. 


Circle 292 See our ad page 74 


Northern Technologies Booth 241 
Existing products 

DMK; MMK; DCB; DCR 24-48; DLP-S, TCS 
TI series and QWS. 

New products _ 


KRB 200; SAD-MOV Din rail mount; HWD and 

HWL. 

Circle 293 

Northpoint Communication Booth 252 
Products 

Existing products 

Lopro low-profile antennas 400MHz-950MHz. 

New products 

Lopro antennas 1.9MHz-2.4GHz, NMO mount- 

compatible versions of original Lopro models. 

Circle 294 


Optoelectronics Booth 245 
Existing products 

Frequency counters; frequency recorders; 
nearfield test receivers; tone decoders; PC con- 
trolled receiver; active preselector; DTMF de- 
coder; RF detector. 

New products 

Optocom PC controlled receiver; APS 105 active 
preselector; Optotrakker tone decoder. 

Circle 295 
Orbacom Systems Booth 1836 
Existing products st 

IDM series communications consoles; Genesis | 
computer-aided dispatch; E9-1-1; records man- 
agement systems; console furniture. 

Circle 296 


Booth 878 


Ormandy Software 
Existing products 
Integrated accounting service and billing pack- 
age for two-way paging and SMR operators. 


New products 

Pager activation, SMR airtime billing, Motorola 
Powerlink interface, workflow. 

Circle 297 


Otte Communications Booth 1809 
Existing products *e 
V2 series speaker mics; VI series low-profile ear- 
phone kits; V4 series headsets including heavy- 
duty noise attenuating, lightweight and ultra light- 
weight, all used with two-way radios. 

New products __ mers 
Breeze lightweight headset for use with two-way 
radios. 


Circle 298 See our ad page 50 


Power Conyersion Products Booth 1147 
Existing products = 
Twinpack Plus rectifiers; dc power system 
distribution panels; monitoring and control 
equipment. 
Circle 299 


Premier Communications Booth 813, 972 
bursting products, = 
SPM-100 series remote mics; SPM—200 series 
surveillance mics; SPM-400 series boom mics; 
SPM-500 series throat mics; SPM-600 series re- 
mote mics; MiCad and MiMH battery packs for 
most portable radios. 

New products 

SPM-700 series “clandestine” mics; EH-1 ear- 
phone; ADI AX-99 full duplex mobile radio for 
conventional and MPT-1327; AFL AP-99 por- 


from Andrew 


Accept No Substitute 


To meet the challenges of today's high performance communication systems, you cannot 
afford to settle for anything less than the best coaxial cable available. That's why you 


have to "Ask for HELIAX" coaxial cable and connectors. 


HELIAX coaxial cable is specifically designed to handle the current proliferation of 
higher frequencies, multichannels and higher average power levels. Its solid copper 
outer conductor combines both strength and flexibility to accommodate the tightest, 


most demanding applications. 


When fabricated with Andrew premium performance connectors, HELIAX coaxial cable 
optimizes electrical and mechanical performance, protecting against EMI-RMI 


interference and intermodulation. 


For more details, ask for packet #436, or call 


1-800-255-1479 or 
Fax us at 1-800-349-5444 


Visit our Web Site at http://www.andrew.com 
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| ANDREW. 


In A Communicating World, 
Andrew Is Everywhere 


table radio; PR-45/160/460 for low-band UHF/ 
VHF. 
Circle 300 See our ad page 36 
Primus Electronics Booth 472 
Existing products 

De and tone remotes; leather cases; mobile anten- 
nas; power supplies; headsets; lightning protec- 
tors; cable and accessories, connectors. 

Circle 301 
PT Systems Booth 381 
Existing products 
Eclipse series base/repeaters. 

New products 

Series 500 portable radios; series 510 MPT-1327 
portable radios; series 600 mobile radios; series 
610 MPT-1327 mobile radios 

Circle 302 


Pyramid Communications Booth 121 
Existing products mc 
SUR-200 vehicular repeaters; SC-138 SCADA 
telemetry controller; VHF telemetry module; 
SUR-200 800MHz vehicular repeater; 2012 mo- 
bile status reporter. 
Circle 303 


See our ad page 96 
Racal Communications Booth 1563 
Existing products es 
Tactical communications equipment; 25 portable 
radio. 

New products __ eT 

25 portable radio with project 25 OFB DES 


encryption. 
Circle 304 See our ad page 17 
Racing Electronics Booth 1569 
Existing products 

Motorola Race Trac products; professional race 
communications equipment; accessories; race car 
wiring systems; headsets; scanners. 

New products 

RE2000 Race Scanner. 
Circle 305 See our ad page 103 
Radio Resource Magazine Booth 643 
Existing products 

Radio Resource Magazine, Radio Resource Inter- 
national, Public Safety Report. 
Circle 306 

RadioSoft Booth 468 
Existing products 
1.5/2.0 radio engineering software; propagation; 
contours; interference; reliability studies for the 
wireless industry. 
New products ___ 
2.0 Radio engineering software. 
Circle 307 


RF Connectors Booth 1360 
Existing products ___ 

Coaxial connectors including BNC, TNC, N, 
UHF, Mini-UHF, MB, SMA, SMB, SMC, 7/16, 
DIN, FMR, !/2" and 7/s" corrugated cable connec- 
tors, cable assemblies, connector kits, crimp tool 


kits, adapters and hand tools. 


Wewijirodgas 
RFA-4023-01 43-piece universal adapter kit, 
three new 7/16 DIN connectors; unidapt RFA— 
4043 series of five-watt attenuators available in 
3,10, 20 and 30dB versions. 
Circle 308 

RF Design Booth 229 
Existing products — 
RF Design serves engineers who design radio 
frequency equipment used for wireless communi- 
cations and for industrial, medical and military 
purposes. Examples include wireless telephone 
and LANs, pagers, medical radiology equipment 
and transmitters and receivers. 
Circle 309 

RF Imaging & Communication Booth 1027 
Existing products = 
Used radio communication service monitor for 
two-way, trunking, paging, cellular, models in- 
cluding IFR, Motorola, Hewlett-Packard, 
Marconi, Wavetek, Stabilock, Cushman; spectrum 
analyzer and PCS test equipment. 

Circle 310 See our ad page 99, 101 


RF Neulink 
Existing products pee Het 
Programmable narrowband or spread-spectrum 
wireless modems for transparent data transmis- 
sion; wireless licensed or unlicensed SCADA sys- 
tems for remote monitoring and control; indi- 
vidual VHF, UHF and 900MHz receiver and 
transmitter PCB assemblies for voice or FSK 


Booth 1167 


C. ross-connect J 2 different radios at one time! 


ACU-1000 
Intelligent Interconnect System 


cat 
Phone 


Trunking 


@ Interfaces VHF, UHF, Cellular and Telephone 


Systems. 


Calls. 
UHF 


® Multiple Simultaneous Two-Way or Conference 


@ Unmanned Operation Permits Selecting Cross- 
Connections from Remote Radios. 
@ Built-In Voice Prompts Guide Users to Operation 


of System. 


@ Cross-Connects Trunking Talk Groups to 
Conventional Radio Nets. 

® Sophisticated DSP Algorithms Provide Adaptive 
Hybrid, Voice Modulation Recognition VOX, 
and Noise Reduction. 

@ Optional Console Software Provides Full System 
Status and Control. 

® Master/Slave Configuration Allows for 
24 Radios at One Time. 


5720-M Capital Boulevard, Raleigh, NC 27616 


Phone: (919) 790-1011 @ Fax: (919) 790-1456 ® Tech Line: (919) 790-1048 
http:\www.jps.com @ Internet: jps@jps.com 
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~~ JPS Communications, Inc. 


Visit us at IWCE, Booth #1941 


ud ers f 


SPOTS! 


High-performance portable antennas that 
deliver clear, continuous communication. 


a 


ae 1) 


= 


Innovative designs and premium 
materials for superior electrical 
performance. 


@ Designed and built to withstand 
the most demanding applications. 


@ Injection-molded polyurethane 
housing means tough resistance 
to water, cracking, or permanent 
bending. 


O  Copper-plated, hard-drawn steel and 
bronze-coated steel braid for superb 
signal radiation and maximum 
structural integrity. 


© 3 year No-Nonsense™ Warranty. 


“We are using the Larsen SPOTS! 
antennas exclusively. We've found that 
they out-perform the OEM antennas 
hands down” 


Nick RUARK - GENERAL MANAGER 
QuauTty Mosite COMMUNICATIONS 


Call now for your copy of the new Larsen Antenna Sourcebook™ featuring 
a complete listing of portable radios and recommended SPOTS! antenna 
applications — 800-ANTENNA (268-3662) 


Antennas that work! 
(0. Larsen Antenna Technologies 


TEL: U.S.A 800-ANTENNA CANADA 800-663-6734 
or UL) — VISIT OUR WEBSITE: www.larsenantennas.com 
OQ ag E-MAIL: larsen@larsenantennas.com 


Larsen Bleetroniet, Ine. 
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links; paging transmitter and software for in-plant 
or small market numeric or alpha-numberic 
paging. 

New products ___ 

DAC9600 radio controlled single or multisite 
addressable RTU with point or multipoint polling 
of remote transducers, status or analog 1/O mod- 
ule combinations, 

Circle 311 


RF Technology Pty 
Existing products 

Eclipse series repeaters; Eclipse series base sta- 
tions; Eclipse series power amplifiers; Eclipse 
series low-profile base stations; Eclipse series 


Booth 248 


low-profile repeater. 

New products 

Eclipse series low-profile units. 
Circle 312 

RFS Cablewave Systems Booth 1721 
Existing products 

Flexwell low-loss foam air and radiating cables; 
elliptical waveguides; associated connector and 
installation accessories; premium jumper cable 
assemblies; microwave antennas 

New products 

Combination prep tool for preparing cable for 
connector attachment. 


Circle 323 See our ad page 39 


_ For Your 
Listening Pleasure. 


Breeze Headset 


@ Designed for extended wear in active environments. 
@ Lightweight frame for superior comfort and fit. 

@ flexible, electret boom mic, 

In-line or remote PTT switch. 


-Duty Noise-Attenuating Headset 


@ Perfect for harsh, high-noise environments. 
@ Certified noise reduction rating (NRR) of 24cB. 


@ Hexible, noise-canceling, electret boom microphone with windscreen. 


W@ Over-the-head and behind-the-head styles. 


Lightweight Headset 


@ Designed for extended wear in active, moderate-noise environments, 
@ Flexible, electret boom mic with replaceable windscreen. 


@ Comfortable, adjustable foam cushion headband. 
Single or dual speaker versions, 


ULTRA Lightweight Headset 


MZ Unique “earbud" design eliminates the need for headbands. 


B® Ear clip holds the earbud securely in place. 


B In-line PTT switch. 


@ Fully rotating boom mic and earbud for left or right ear use. 


All You Have To Do Is Fill In The Middle. 


50 


COMMUNICATIONS: 


A World of Sound Ideas. 


Carpentersville, IL Toll-free: 888-234-OTTO # Phone: 847-428-7171 Fax: 847-428-1956 
comsales@ottoeng.com  www.ottoeng.com 
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Ridgewater College Booth 262 
Existing products. ee 
Training for wireless telecom and two-way com- 
munications technicians including cellular basics; 
paging; trunking; wireless networks; basic RF 
principles; test equipment; operation and trouble 
shooting. 

Circle 314 


RoameR One Booth 1112 
Existing products 
DE-2000 series Data Express mobile data com- 
puters, modems, terminals (keyboard) for AVL 
through GPS; status messaging dispatch assistant; 
75-4000 series mobiles, portables, repeaters 
(voice and data). 

Circle 315 


Sabre Communications Booth 1662 
Existing products 

3600SRWD guyed tower; 4400SRWD eguyed 
tower; S3T-L self-supporting tower; S3R self- 
supporting tower and monopoles. 

Circle 316 


Samlex America Booth 1225 
Existing products wis, 
RPS/SEC series regulated de power supplies; SEC 
series switching de power supplies; SEC 1212 and 
SEC 1223 base station power supply; dc-ac in- 
verters; SEC 1215A; 1230A automotive battery 
chargers. 
New products pian 
SEC 1223R1] Rock mount regulated de power 
supply 23A; SEC 1223R2 2X23A rack mount 
power supply; SEC 1215A 15A “smart” battery 
charger. 
Circle 317 


See our ad page 24 


Satellite Communications Booth 229 
Existing products 

Satellite Communications magazine covers tech- 
nology development and deployment for profes- 
sionals who plan, build, buy and use satellite 
communications services, systems and products. 
Satellite Communications is committed to quality 
and leadership in providing vital information 
to its 21,000+ readers, It is also the official spon- 
sor of the Satellite Communications Expo & 
Conference. 

Circle 318 


Shinwa Communications Booth 568 
of America 

Existing products 

Tone and voice paging (Sceptar)—CP-AVO01; tone 

and voice paging (Checkmate 1V)—SRA58/ 

48VT. 

New products e 

Digital paging (Exciter) SH-780. 

Circle 319 See our ad page 75 


Scala Electronic Booth 556 
Existing products _ 

Fixed-station antennas from 40MHz to 
2,000MHz: coaxial cable, connectors and 
accessories. 

New products _ 

Filters; combiners; duplexers. 

Circle 320 


www.mrtmag.com 


280 The Model 280 has i arallel-status indication” so multiple operators 
can share the same radio without confusion. Text display, programmable 
keys, and tone muting make it ideal for any dispatch operation. 


234 The Modet 284 with text display aliawe multiple dispatchers 
to control up to four base stations or repeaters from any distance. 
Its become the standard for hospitals, departments of 
transportation, utilities, and public safety. 


230A Now you can control an LTR® radio from across the 
room or across the country. The Model 230A allows up to 
25 people to share a Kenwood, EF Johnson, or Uniden 
trunking radio. 


COMMUNICATIONS ; ear | a hia : 
WORLD (ZETRON) 
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PO Box 97004, Redmond, WA 98073-9704 USA * Phone: 425-820-6363 © Fax: 425-8 20-703 1 © Web: http://www.zetron.com 


felemetry Trunking Land Mobile Radio Utility Networks Health Safety 


Paging Public Safety SCADA/Telen 


Schwaninger and Associates Booth 1248 
Existing products 

Representation of clients before the FCC. 

Circle 321 See our ad page 93 
Scientific Dimensions Booth 1450 
Existing products 

7200 series law enforcement console mounts; 
8000 series computer docking stations; M5000 
series pedestal mounts/computer support plat- 
forms; mobile radio slide mounts and stack trays. 
New products 

7299 mobile office work station; 7292 utility ped- 
estal (computer/printer platform) 4100 series LED 
task lights. 
Circle 322 
Setcom Booth 456 
Existing products 

Portable and mobile headsets; portable and mo- 
bile helmet kits; intercom radio mixers for fire 
departments and airports. 
Circle 323 See our ad page 26 
Sharp Communications Booth 127 
Existing products 

Ericsson two-way radios; Kenwood free talk per- 
sonal two-way radios; Whelen automotive emer- 
gency warning signals; LMR software, power 
supplies, 


Circle 324 See our ad page 98 


Shure Brothers Booth 336 


Existing products 


885TT DTMF microphone; 590T microphone; 
550TSB base station microphone; 592T noise 
canceling microphone; 888TT aircraft DTMF 
microphone. 

IN@Wi DIDUUOIS == 3 oe as 
810 weatherproof speaker microphone; LMP1—-A 
in-line microphone pre-amplifier. 

Circte 325 See our ad page 29 
Siemens Solar Industries Booth 237 
Existing products 

Solar electric products and integrated power sup- 
ply systems. 

New products a 
SR100 solar module features Solar TOPs technol- 
ogy for energy production. 

Circle 326 


Simulcast Solutions Booth 1356 
SERTSURIEO TUNES oo 
Intraplex TI multiplexer, model 163; JPS Comm 
voter comparator, model SNV-12; CTI Products 
Remote voter monitor, model MCN. 
Newiprodueis: 
Spectracom GPS master oscillator, model 8195A; 
Spectracom GPS Rb master oscillator, model 
8197; Convex delay subsystem, mode! 2046. 
Circle 327 See our ad page 103 
Site Advantage Booth 1939 
Existing products 

Wireless site components; snap-in hangers; cable 
attachments; adapters; tower standoffs; ground 
bars; ground lugs; ground kits. 
New products 


Fire Pager with Monitor aaa 


hi 

Available options: 

*Vibrator add $5 

*Voice Storage add $10 

*New NiCad Batteries $6 

*New chargers $29.75 

*Extended Warranty: 

1 year $19 - 2 Years $18 per year 
3 Years $17 per year 


Dealer Prices (end users slightly more) 
Muinitor II Repair 
*Minitor II Repair just $29.50 


*Price includes all Parts & Labor 


*Water/Physical Damage and 
housing parts not inc 


Durable Motorola KeyNote® pager 
[Xl Reconditioned to factory specifications 


[x] We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor ]]@ in Monitor mode 


{x} 90 Day Warranty with optional extended warranty 


[x] Price below is on Your Frequency and programmed 
to Your Paging Tones 

1 - 20 units $135 each 

21 - 50 units $128 each 


800-822-2180 


Fax: 561-683-0059 
International: 561-683-0022 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


= 


Wanted: Minitor II Pagers 


Tuded Minitor II and KeyNote are a reg. trademark of Motorola Inc 


51 - 100 units $122 each 
over 100 units $115 each 


Paging and Wireless 


Service Center 


http://www.pwservice.com 
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One-piece boot assembly; cushion inserts; cush- 
ion hangers and aluminum entry panels. 

Circle 328 

Smartlink Development Booth 1521 
Existing products eee ees 
SMRlink multiprotocol trunking and networking 
system; Sitelink digital multiplexer and cross- 
connect system; Smartmail voicemail system; 
King mobile data terminals and software. 

New products BE eh as 
SMRlink NT operating platform with enhanced 
protocol. 

Circle 329 
SmarTrunk Systems Booth 1137 
Existing products 

Smartrunk II digital trunking system that provides 
automatic channel acquisition and call privacy for 
systems of as many as 16 channels and 4,000 
subscriber [D numbers; Skylink wireless local 
loop system designed for rural areas or low den- 
sity populations without a developed communi- 
cations infrastructure, provides wireless tele- 
phone service suitable for voice, fax or modem. 
New products 

ST-865M4 logic boards for Motorola 1225 ra- 
dios; ST-865M5 logic boards for Motorola Pro 
series radios; ST-830 full duplex radio; multisite, 
wide-area roaming overlay system that allows 
roaming to various sites, either close to each or 
far away from each. 
Circle 330 

SMC Electromount Booth 373 
Existing products 

Mounting hardware for cellular phones, radios, 
hand-helds, GPS, mobile data terminals, cameras, 
laptops. 
Circle 331 
Softwright Booth 641 
Existing products os. 
Terrain analysis package (TAP) 4.0; Site Base for 
Windows; intermodulation study programs; ag- 
gregate coverage module (AC); antenna elevation 
module (AE); Hata/Davidson propagation mod- 
ule (EG). 
Circle 332 


See our ad page 105 
Solar Depot Booth 268 
Existing products _ 

Solar electric products, batteries for telecommu- 
nications and UPS, inverters, solar collectors, UPS 
power systems. 

New products 

Powercart products for portable power and power 
outages. 

Circle 333 

Sonic Communications Booth 1706 
Existing products 

Two-way radio communication accessories: head- 
sets, ear mics, throat mics, helmet communica- 
tions for motorcycles, automobiles and bicycle 
patrols, security kits, wireless receivers and sur- 
veillance equipment. 
Circle 334 

Southwest Windpower Booth 1568 
Existing products 

300W battery charging-wind generators. 


www.mrtmag.com 


Experience the 


Alexander Advantage... 


Alexander has been manufacturing batteries for the wireless 


industry for more than 30 years. We are dedicated to excellence, 
making the Alexander name the choice for quality and reliability. 


We have world-class design and production facilities for both 


batteries and chargers. This gives you a single source for portable 


power and battery charging/conditioning for all your communica- 
lions needs. 
Superior quality and reliability result in longer battery life 
and lower cost per use. 

With plants in the U.S, and England, Alexander serves a worldwide 
market for the wireless communications, medical, security, military, 


cellular, video and OEM applications. 


Alexander — 

* ISO 9001 international quality certification 

¢ Features a wide selection of cells from leading manufacturers, 
with choices in cell chemistry based on performance and price 
requirements 


¢ Choice of chargers and conditioners which are precision-matched 
to the cells used and the customer's application 


* Nationwide customer service hotline and product selection 
assistance 


© OEM design and manufacturing services 


¢ More than 30 patents covering a broad range of battery and 
battery charging technologies 


¢ FDA registered facility 


Alexander. 
nsal 
&> PowerING Your PortaBLe Worip!« 


LS. EN 180 9001 See us at WCE, Booth #431. Call 1-800-247-1821 © Fax (515) 423-1644 
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New products ee cs 
Air industrial (300W) regulator, includes 
12V, 24V, 48V. 

Circle 335 


Spectracom Booth 1573 


Existing products 

Netclock/2 and Netclock/GPS master clock sys- 
tems; timelink wireless time systems; timeview 
display clocks; netclock/STS master clock for 
computer networks; Ethernet time distribution 
equipment. 

New products 


time source; 8/97 and 8/95A master oscillator 
systems. 
Circle 336 


Standard Communications Booth 1747 
Existing products 

HX120 series UHF/VHF portable radios; HX381 
UHF/VHF portable radios; HS482UT series UHF 
trunking portable radios; GX4800UT series UHF 
trunking mobile radios; GX1710 series UHF/VHF 
mobile phones. 

Non li [le 
GX4800 series UHF/VHF Passport mobile radios; 
HX125 series UHF/VHF portable radios; RP80 


Time bridge and time burst systems, Time viewer _ series UHF/VHF repeaters. 
wireless display clocks; Netclocks/STS stratum Cirele 337 


zy) RF Instrumentation 
| Requirements? 


Consider This Low-Cost Portable Instrument 
Complex 


CIA-HE ™ npeiinee snatyzer 


$399.95 plus $7.50 Shipping & Handling 
(Continental USA only) 


The new AEA model CIA-HF Complex Impedance Analyzer represents a major break- 
through in RF instrumentation. Until now, it was necessary to spend over $10,000 to obtain 
a graphical Complex Impedance Analyzer. 

With the CIA-HF you can get a graphical representation of SWR, Impedance, 
Resistance or Reactance of an antenna or RF tuned circuit with respect to frequency. The 
CIA-HF has an internal DDS (Direct Digital Synthesizer) sweep or single frequency gen- 
erator for excellent frequency accuracy, stability and spurious response. The keypad is a 
splash-proof membrane type with audible keystroke feedback. Easy for the layman pro- 
duction tester to use in the normal mode, or select the Extra Features Mode for access to 
all the powerful capabilities. 

Packaged in a custom rugged plastic hand-held plastic enclosure, the CIA-HF is meant 
to be used in the field or laboratory with eight internal AA batteries or an external 12 - 16 
VDC power source. The unit is small enough to take up a tower to place right at the feed- 
point of an antenna under test or to use on a lab bench without taking up much space. The 
graphical Liquid Crystal Display operates in low light or direct sunlight environments. 

The frequency range for the standard CIA-HF is 400 kHz to 54 MHz in one kHz steps. 
The impedance, resistance and reactance ranges are 0 to 1000 ohms in three ranges. [n 
addition to the graphical presentations, the CIA-HF will show the following parameters in 
digital format: Relative Q factor, 2:1 SWR Bandwidth, Phase Angle (theta), Minimum 
SWR frequency, Sweep width/division, SWR at center frequency (Fc), Return Loss, Rough 
indication of Inductance or Capacitance values, DC Voltage (2 to 25 volts), (50 ohm) nor- 
malized impedance and the distance to first short or open in coaxial cable. 


A serial port is provided with firmware drivers to communicate with a Personal 
Computer for purposes of controlling the CIA-HF and for downloading data and graphs to a 
PC for future reference. Possible applications include but are not limited to tuning: anten- 
nas or RF resonate circuits, feedline stubs, RF filters, MRI circuits, baluns and matching 
networks, Use an external loop on the end of a short piece of coax to make the CIA-HF 
operate like a stable and backlash-free grid dip oscillator with a graphical display of the rel- | 
ative Q factor. A beeping tone gives audible feedback of SWR at a single frequency for 
hands-free tuning of an antenna or resonate circuit without even having to look at the CIA- 
HF, 

We realize that to many this instrument may seem too good to be true. Order yours 
now and take advantage of our two week money-back guarantee. For full specs visit our 
web site or call for our brochure. 


AEA 
Division of Tempo Research Corporation 


13901 Aspen Way, Vista, CA 92083 © Tel: 1-800-258-7805, Fax: 1-760-598-5634 
www.aea-wireless.com, n7m|l@imt.net 
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Visit us at IWCE, Booth #1869 


Starpage Booth 151 
Existing products 
Motorola paging. 
Circle 338 


STI-CO Industries Booth 637 
Existing products 

VHF/UHF dual-band fender mound antenna; 
VHF/Cell dualband fender mount antenna; VHF 
superband fender mount antenna; rugged, 
lowband, low-profile antenna. 
New products 

On-glass antenna; surveillance yan antenna sys- 
tem; compact portable antenna; portable antenna 
field kit; tracker series. 

Circle 339 


Booth 1127 


TAD Radio of Canada 

New products 

TAD M-10 VHF mobile radio, 
Circle 340 


Talley Communications Booth 1445 
Existing products cee 

Wireless communications infrastructure products 
and accessories. 

New products 

SPC (solar power center) that uses the sun to cre- 

ate power at RF sites. 

Circle 341 


TCC Industries 
Existing products 
N, mini-UHF, BNC, TNC, UHF, SMA, SMB, SAP 
(FME) coaxial connectors; 7/16 DIN connector, 
reverse-thread/ reverse-polarity connectors; lead 
acid battery; crimping and stripping tools; hands- 
free mounts. 

New products 

Connectors and instant hands-free kit. 

Circle 342 


Booth 1802 


TEKK 

Existing products 
NT-8 5W 16-channel VHF portable with scan; 
NT-9 5W 16-channel UHF portable with scan; 
PRO-20 2W one-channel VHF crystal control 
portable; PT-400 2W in-house POCSAG paging 
transmitter (RS—232 or Tapp); PRO-40 2W or 3W 
two-channel UHF crystal control portable; PRO- 
50 5W, four-channel VHF crystal control portable. 
New products 

FRS (family radio service) Pro Sporv/Pro Sport 
plus; NT-20 2W, 10-channel VHF synthesized 
portable; NT-40 2W, 10-channel, UHF synthe- 
sized portable. 

Circle 343 


Booth 814 


Telemobile Booth 1451 
Existing products 

Wireless village community telecom center 
(CTC) equipment; wireless Phonelink for voice, 
fax and data; Phonelink point-to-point; Phonelink 
point-to-multipoint; Phonelink wireless Internet. 
New products 

TM-2000 series point-to-point and point- -to- 
multipoint digital and analog equipment; DTEL 
1+1 for wireless voice and data; QTEL four-line 
voice or data combination; wireless rural loop; 
regional wireless point-to-multipoint network. 
Circle 344 


www_mrtmag.com 


[ Mil Spec Tough | 


If you're looking for.a radio 
communications company. 


that offers: 


e AFull Line of Pro 
all Applications 


e High Soma 

e Rugged Reliability 

e Great Value 

e Exceptional Personal Servi 

/ We may-be theadio* 

PEOPLE company for you. 
WHO MAKE 
SMART CHOICES... Geer cl ls 4500, 


com 


41998 ICOM America, Inc. 2380 [16th Ave, NE. Bellevue, WA 98004 « 425 454-8155 + The le a registered trademark ot IC www.icomamerica.com 
LMEAMILYRR 1098S ¥ 
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Telepoint Booth 457 
Existing products 

SR-20/SR-64 point-to-point and multipoint ra- 
diotelephone system. 

New products a 
SR-64-16 wireless local loop and trunking 
system. 

Circle 345 


Telewave Booth 1021 
Existing products 

M107-860 trunking combiners ANT930Y12, 
900MHz. yagi antenna, 

New products 

TPCD-1544CE2 compact VHF duplexer, TTPA— 
8626 trunking tower-top preamp, TWR8- 


8902A2R compact, two-antenna RX multi- 


coupler. 
Circle 346 See our ad page 25 
TESSCO Booth 1621 


PEXESTIN DDI D ANE LS ce 
1999 Buyers’ Guide, 1999 Site Planning Guide, 
Wireless Journal. 

Circle 347 


Times Microwave Systems Booth 1537 
Existing products 

LMR 100A thru LMR-1700 coaxial cable, con- 
nectors and assemblies. 


Circle 348 


Software for the Two-way Communications Industry 


bh A a A 
Mi 


j r 
< NEw! > Peachtree® Accounting Integration 


A. — 4 
ryYvyy 


ShopWare Modules Include 


Service Calls 


Freq Groups 


SMR Systems 


Job Tickets Frequencies C/R Contracts 
Projects Signalling M/A Contracts 
Radios Depot Twr Contracts 

Fixed Sites Contacts Time Sheets 

Fixed Equip Security Rentals 


y The premier database software to streamline 


your service shop. 


v Fully Networkable, allowing all users in your 
organization to access information at the 


same time. 


\ Offers easy-to-use forms and over 60 criteria 
specific reports, providing all of the up-to- 
date information you need. 


Visit our web site or call for more 
Information and a free demo disk 


800-458-3410 


http:/www.chargeguard.com 
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ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 


Visit us at IWCE, Booth #131 
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TPL Communications Booth 221 
XISHHCETTOCUCIS 
RF power amplifiers; VHF low band; 35MHz- 
50MHz; high-band 1367MHz-175MHz; UHF 
400MHz-512MHz and UHF high-band, custom 
amplifiers. 
Circle 349 See our ad page 63 
Transcrypt International Booth 903 
Existing products 

AC20-460 scrambler; LTR portable radios; con- 
ventional radios; secure cellular phones; SC20- 
DES digital security device, LTR-Net trunking 
protocol; 7500 series portable radio. 

Circle 350 See our ad page 1,45 
Transtector Systems Booth 1561 
Existing products 

Power protection systems with silicon avalanche 
suppressor diode technology. 

Circle 351 


Trimble 

Existing products 
Crosscheck AMPS GPS mobile unit; Place GPS 
450/455 GPS mobile unit; Fleetvision mobile as- 
set management software; ACE II GPS core mod- 
ule; Lassen SK8 GPS board. 

New products 
Crosscheck XR GPS mobile unit. 
Circle 352 


Booth 773 


Tru-Connector Booth 250 
Existing products 

7-16, type N, QDS and LC series RF coaxial 
connectors. 
New products 
QDS connectors for 0.141 semi-rigid cable. 
Circle 353 


TX RX Systems 
Existing products 
Signal boosters; multicouplers; cavity filters; du- 
plexers; tower-mounted preamps; antennas; RF 
system products. 
New products 
Progressive hybrid combiner 43-87A-98865-6; 
broadband low profile receiver multicoupler; 4- 
channel 800MHz hybrid combiner. 

Circle 354 See our ad page 3 


Booth 535 


Vega Booth 220 
Existing products 

C-6124 touchscreen console with remote adapt- 
ers and special systems. 
New products 

C-6124 rack mount. 
Circle 355 See our ad page 10 
Vocom Products Booth 1901 
Existing products 

100W UHF amplifier. 

New products 

800MHz/175W cellular/LMR amplifier; 9SOMH/ 
350W paging amplifier; 35MHz—50MHz/300W 
amplifier; 450MHz/100W amplifier; 450MHz/ 
170W amplifier, 
Circle 356 See our ad page 74 
Wacom Products Booth 1703 
Existing products a fie 
Coaxial cavity filters; duplexers; transmitters 


www.emrtmag.com 


1800 


Standard And Custom Batteries Manufactured by Multiplier, 
all designed to meet or exceed OEM specifications (Multiplier has produced custom battery packs 
for almost every type of wireless communication device commercially available). 


100 


The percentage of all Multiplier batteries tested. 


4000+ 


Active customers worldwide, including OEMs, carriers, distributors, government agencies, 
police departments, airlines, retailers, municipalities and military forces. 


27 


Years ago, Multiplier’s first customer made their first purchase 
(and is still an active customer today). 


1972 


The year Multiplier was founded by Walter Ullrich. 


1987 


The year Multiplier moved to its custom built production facility in Mt. Kisco, NY. 


35000 


Square feet of manufacturing and warehouse space added to Mt. Kisco facility. 


140 


People employed by Multiplier to maintain their offices in the United Kingdom 
and Paris to support their international business. 


800-642-2424 


The number to call for orders, information, service and catalogs. 


Ultiplier 


Multiplier Industries Corp.,135 Radio Circle, PO Box 630, Mt. Kisco, NY 10549 U.S.A. Ph: 914-241-9510 Fax: 914-241-1103 
Multiplier Ltd., Unit 1 Pilot Trading Est., West Wycombe Rd., High Wycombe, Bucks, U.K. HP123AB Ph: +44-1494-537493 Fax: +44-1494-446070 
www.multiplier.com 


Circle (51) on Fast Fact Card See us at WCE, Booth #1251. 


combiners; receiver multicoupler systems operat- 
ing in the 20MHz-960MHz band. 
Circle 357 

Webcom Communications Booth 560 
Existing products 

Antenna Systems and Technology, Battery Power 
Products and Technology magazines. 
Circle 358 

Wireless Review Booth 229 
Existing products 

Wireless Review is published twice monthly for 
carriers in the competitive wireless communica- 
tions market, including those who provide sery- 
ices for cellular, PCS, paging and ESMR. Fea- 
tures focus on the site, revenue and network 
managements, with regular columns about test 
and measurement, sales channels, enhanced serv- 
ices and regulatory issues. 

Circle 359 


Wireless Technology International Booth 229 
Existing products 

Published monthly, Wireless Technology Interna- 
tional provides decision-makers with articles that 
examine the technologies, applications and equip- 
ment of the international wireless communica- 
tions industry. The circulationof 11,000+ reaches 
system operators, dealers, distributors, engineers, 
large-volume end-users (including public safety 
buyers) and manufacturers around the world, in- 
cluding Asian, European and Latin American 
markets. 

Circle 360 


If you depend on your batteries, here area 


few things we think you should know... 


1 


Wireless Week Booth 1130 
Existinesproducts 8 
Magazine with coverage of all industry segments 
including cellular, PCS, paging, SMR, private 
mobile radio, wireless data, satellite, wireless 
PBX, microwave, wireless LAN, wireless local 
loop. 

Circle 362 
World Tower Booth 1373 
Existing products 

Display tower photos and tower accessories. 
Circle 362 


WPCS 

RISEN GS PYOUNCRS 
Teledesign TS 4000; Breezecom wireless LAN; 
Omnex control system; Blick Alarmtrack; Winnet, 
100 meg Ethernet radio; RAD multiplexer; Peom 
airlink spread spectrum; RFdata mobile data sys- 
tem; Walkabout integrated CAD software; Ecom 
portable discover terminal. 

UT CS a Sa a I ee ae er 
Orca portable; Excel portable; Series I] repeaters; 
WPCS mobile information system; Block 
Alarmtrack; 100 base T microwave. 

Circle 363 


Booth 508 


W&W Manufacturing Booth 342 
BEXAS(URD TVTRUINCNG re 
Replacement two-way batteries; analyzers; 
chargers. 

New products 


Replacement batteries: Motorola XTS 300; Ver- 


tex VX400: Maxon SP130, SP100; Standard 


Our unique battery processing and reconditioning systems are widely recognized as the very best 
available Even the US Military says so. and who's going to argue with them? From the ground up. our 
system designs are superior in many ways Simply put, it means we offer you more capabilities, more 


HX381/390; Uniden SPH255DT. 

Circle 364 See our ad page 32A, 43 
Young Design Booth 158 
Existing products 

AP? wireless access point; 192MM UHF/VHF ra- 
dio modem; model 2400 2.4GHz radio modem; 
AMP 2440 2.4GHz bi-directional amplifier; 
WL2400 wireless LAN cards; PT2424 2.4GHz 
grid dish antennas. 

New products 

Model 192MM UHEF/VHF radio modem; PT2424 
2.4GHz grid dish antennas, AP2 wireless access 
point. 

Circle 365 


Zetron Booth 1303 
2000 series paging terminals; model 2370 IDEN 
compatible remote; model 827 MPT1327 
trunking controller. 

New products 

Series 3200 PSAP telephone system. 4000 radio 
dispatch with NT console; model 1732 remote ter- 
minal unit; model 1730 controller HEAR system. 
Circle 366 See our ad page 32F, 51 


reliability, for more battery types, with a better, simpler interface than any other system - period For example, 
we offer intelligent, truly simultaneous processing of up to 252 batteries faster than others process 4! 


customer needs exceed existing industry capabilities. That's how we pioneered the only true 
feconditioning charger That's also how we created the only true Smart Battery Processing System 
We've been leading the industry since 1986; so don't let the other guys mislead you As they announce their 
“industry firsts", we want you to know that they've never even come close to catching up 
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2 Our technological leadership is thanks in part to our ability to provide custom-designed solutions when 


A 26 pack 
RAMSystem 
Our customers report that after using our reconditioning systems. many of their 
batteries are actually in better shape after 3 years of use than they were new out 
of the box! This is why our systems often pay for themselves in less 
than a year, Most people just don't believe it until they see it, so call us 
today fo see how you can benefit fram The BatteryPRO Advantage. 


Battery Rejuvenation 


YEAR 2000 
Compliant! 


rA Cleaner Worio 
can mean tho difference botwesn fifa 
and death, why would you settle for 


6 
When the porformance of your batteries ® 
® 
anything leas than the very best? Py 


1 


http:/www.batterypro.com 4+ +++.» 


Calqsr, AB Canaga 


MGA GL51 Prone 453% 
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Visit us at IWCE, Booth #573 


Give us your tized, your poor, 

your huddled masses... 
of FCC petitions, applications, 
motions and complaints. 


We've got a point to make with the FCC. MRT knows there are 
a bunch of unresolved issues out there pending with the FCC. 
And we want to find out just how many, and just how old they 
are, so that we can bring some renewed attention to the matter. 


So start searching your files. Make copies 

of all the FCC petitions, applications, motions 
and complaints that you've been waiting to 

hear on for over two years and bring them 

to IWCE (Las Vegas Convention Center, 

April 28-30). We'll be collecting them 

at the MRT/Intertec Booth #229. 


The most interesting or just plain bizarre cases 
will be featured in a future issue of MRT. And 
the oldest outstanding case wins a prize! 


With your help, we can 
see what happens when the 
FCC gets a little pressure 
on them to free the huddled 
masses and resolve some 
of these cases. 


9800 Metcalf Avenue’ 
Overland Park, KS 66212 
913-967-7287 


An INTERTECYPRIMEDIA Publication. 


. Sending TNPP- 
_ over:paging 


aie 


. control links - 


= ) 


Multiple paging providers can merge their traffic, uplinking it to a satellite and 
collecting the combined traffic using satellite receivers. Paging controllers at remote 


sites, 


By Phil Anderson and James Young 


Many paging providers exchange pages 
to earn more revenue and to provide for a 
greater coverage area. Pages are delivered 
between their paging systems via satellite, 
radio link or leased telephone lines. Most 
systems in current use are networked using 
the Telocator Network Paging Protocol 
(TNPP). This network for paging terminals 
is similar in many ways to the Internet, 
which links computers and servers. A group 
of connected paging terminals, running 
TNPP, will send, route and receive pages 
among the group. Once a terminal has col- 
lected pages addressed to it, it must encode 
and transmit them within its coverage area. 
Until recently, telephone circuits have domi- 
nated as the means for exchanging batches 
of pages. 


Anderson is president of Kantronics, Lawrence, KS, and 
Young is owner of Awesome Paging, Victoria, TX. 


Now many associations of paging provid- 
ers are merging their traffic, uplinking it to 
a satellite and collecting the combined traf- 
fic using satellite receivers. I's a natural and 


easy way for all in a group to receive all of 


the pages of the group. One motivation for 
using a satellite feed is that the feed is avail- 
able at once at all sites; there is no need to 
collect the traffic at each provider's central 
site, encode il there to a standard page for- 
mat and ship the pages out via telco lines or 
control links to the remote sites. This sys- 
tem does require that a paging controller be 
installed at each remote site to receive TNPP 
and encode it into whatever paging format 
the traffic requires. 

Systems that are not using a satellite feed 
(yet) but that have control links or telco lines 
available to their remote sites can take ad- 
vantage of the methods described above. 
You could take an area-wide feed from an- 
other provider via a telco line, a control link, 
ora single satellite receiver and then deliver 
those pages through your existing system 


60 MOBILE RADIO TECHNOLOGY April 1999 


which receive and encode TNPP data, and link modems make the system work. 


from your central site. You could also up- 
grade your feeds to the remote sites by send- 
ing TNPP traffic to each and by adding a 
TNPP input-encoder output (paging con- 
troller) at each site. 

There are a number of good reasons for 
sending pages in TNPP format directly to 
your remote sites, 

Mixing paging protocols (such as 

POCSAG and Flex) is easier. 
~I Simuleasting is simplified. 

J Control-link feeds can serve as a backup 
feed when SAT feed is added. 

Sending TNPP over control links—to 
reach your remote siltes—is an emerging art. 
You can use standard FM transceivers at 1200 
baud, which is satisfactory for systems with 
low-to-medium traffic. The TNPP feed is RS- 
232, so you'll have to add a TNPP link 
modem at the central site and each remote 
site. Link modems are reasonable in cost and 
are available for 1200-baud or 2400-baud to 
9600-baud service, Link modems running 
2400 baud and faster use direct frequency- 


www.mrtmage.com 


POCSAG PAGES 
IN TONE FORMAT 


PAGING 


ENCODER) 


TONES 


POCSAG 


IN DIGITAL FORMAT 


(RS-232 LEVELS) 


POCSAG 


PAGING 
CHANNEL 


TONES 


POCSAG 
DIGITAL FORMAT 


Figure 1. Historic use of control links. 


shift keying (DFSK) (flat audio) modulation 
and require a data-ready radio. 


Historic use of control links 

Figure | on page 61 shows the traditional 
use of paging control links (typically at 
72MHz, but sometimes al VHF or UHF fre- 
quencies). Pages that are delivered over the 
link are already encoded. The job of the re- 
mote site equipment is simply to key the 
paging frequency transmitter and present the 
encoded pages. Simulcast remote sites in- 
clude an audio delay line between the link 


receiver and the receive modem to delay the 
tones. Presentation of the pages to the trans- 
mitter is usually in digital format, taken 
from the serial port of the modem. Push-to- 
talk (PTT) is provided by the modem carrier 
detector or by additional circuitry. Some- 
times all of these functions are combined in 
a manufactured “paging controller” unit. 
Standard 202 modems have been used for 
a long time in control links, and they have 
worked well. However, these 1200-baud 
modems cannot carry 2400-baud POCSAG 
or future Flex traffic unless that traffic is in 


Let's talk choices. 


Programmable, reliable, completely customizable. The Midland” Titan by Intek Global 
is the most versatile two-way radio on the market. Plenty of choices: 320 channels. 
9 scan types. 9600 baud. 2.5 kHz channel stepping. 12.35/25 kHz channel spacing. 


With Titan, the choice is yours. 


©1944 [nick Global Corperstran 


www.mrtmag.com 


TNPP format. In addition, these modems 
don’t do anything but modulate or demodu- 
late; that is, they don’t contain PTT con- 
trols, any kind of TNPP filtering or a digital 
delay line for simuleasting, All those fea- 
tures have been added as extra equipment. 
However, link modems and remote site pag- 
ing controllers do include these require- 
ments, allowing you to go digital—send 
TNPP—over your control links. 


Use of modern digital control links 
Figure 2 on page 62 presents two 


™ 


INTEK GLOBAL 
1-800-669-4 


www.intekg 


Visit us at IWCE, Booth 1003. 
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POCSAG/FLEX/GOLAY 


CONTROL LINK 


PAGING 
TER 


PAGING 
ree 


Figure 2. Use of modern digital control links. 


“digital” uses of modem control links: ex- 
changing TNPP traffic between paging ter- 
minals and delivering traffic in TNPP format 
from a terminal to remote sites. In the later 
case, the link must contain modems capable 
of buffering and processing the digital pag- 
ing traffic, provide for CW ID and include 
PTT controls. In addition, each remote site 
must contain a paging controller capable of 
encoding the TNPP traffic in whatever pag- 
ing format is required, add a delay for si- 
mulcasting, control access to the paging 
channel and include keying controls for the 


one way TNPP 
(DIGITAL) LINK 


TWO-WAY TNPP | 


PAGER 
PAGING 
CHANNEL 
PAGING 
CONTROLLER 


DIGITAL REPEATING (SIMPLEX) 
CAN EXTEND COVERAGE 

(TRANSCEIVERS AND RADIO 
MODEMS NOT SHOWN) 


OTHER 
SITES 


transmitter, 

Clearly, what this accomplishes is to push 
TNPP traffic all the way out to the paging 
transmitter sites. This means that your entire 
network will be digital. The advantages are: 
Every control link will have the same 

equipment. 

-] Every contro! link can handle any kind 
of paging protocol. 

+ Your remote sites can be converted 
readily to local SAT feed at any time. 
Why can the link handle any paging pro- 

tocol, even Flex? TNPP doesn’t care what 


the paging format is; it just delivers the page 
in ASCII, and at an arbitrary baud rate. You 
could send the pages over the link at 600 
baud, 1200 baud or even 9600 baud; TNPP 
doesn’t care. It simply delivers all the nec- 
essary information about the page—includ- 
ing paging baud rate, format, and capcode, 
whether it is Golay, POCSAG or Flex—in 
ASCII format. It is the job of the local page 
controller to encode that page and send it at 
the required baud rate. 


TNPP control link details 
There are several pertinent details in a 
TNPP digital control link. A block diagram 
and a table denoting the link modem’s fea- 
lures are presented in Figure 3 on page 63. 
Tracing through the task of sending a frame 
of TNPP traffic across the link, we find that 
the paging terminal presents a batch of pages 
in TNPP frame format to the modem for 
transmission. Unlike an analog modem, the 
TNPP link modem is smart. It will: 
reject TNPP frames not addressed to the 
transmitter site. 
reject TNPP frames with a CRC error. 
J reject TNPP frames that are duplicates or 
out of order. 
I provide a large input buffer. 
(J perform a periodic CW ID on the con- 
trol channel when required. 


mS 422 to... 


i) 
PAT AT 
SPae yee ies, 


80500: Bruce Industrial Pkwy. 
Glevelarid; Ohhio34139-3996 


| 800-664-5274 
www.allentele,com Ga 
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@rSirines of Quality” 


Mosaic” 


MODULAR ANTENNAS 


' Simplifies purchasing. Modular 


components reduce investment 
and inventory costs, while 
allowing for stocking flexibility 


improves performance across 
all VHF and UHF channels 


Choice of patented Dura-Flex® 
spring or new cost effective 
springless model 


When performance really matters, 
turn to the communication specialists— 
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Antenna Specialists. 
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PAGING | 
TERMINAL 
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MODULATION . 
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(ANY PAGING PROTOCOL) 


v 


BUFFER 


FM VOICE 


CRC CHECKING 


TNPP FRAME 
ENCAPSULATION 


TNPP DESTINATION 
FILTERING 


Figure 3. TNPP control link details. 


QO send only complete TNPP frames. 
There are several advantages for filtering 

out frames in error, or out of sequence. First, 

it eliminates airtime wasted on incomplete 


pages. Second, if frames are received out of 


sequence, you'll want to reject them because 


Base Station/ 


Repeater 


: i : 
da i uensium 
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or AFSK @ 1200-9600 BAUD 
>20kB 
YES 


RADIO TYPE 


AFSK @ 1200 BAUD 


DATA-READY 


UHF, UHF, 900MHz 


DFSK 
@1200-9600 BAUD 
'FLAT AUDIO' 


they are likely to be duplicates. Third, if you 
are receiving a wide-area feed from an asso- 
clation, you may wish to reject any traffic 
that you don’t want to retransmit as pages. 
This is accomplished by using a table of al- 
lowable destinations in the transmit modem 


*. 


Compact A 


a 


ri 


RTF Repeater/Base 


é; Cail 
(800) HI POWER 


for comparison. In addition, a large 
transmission buffer at the input of the mo- 
dem gives you time to send a CW ID when 
called for without losing any incoming 
TNPP frames. The buffer also eliminates the 
partial frame problem. Attempts to send 


What is it? F e-of- ! 
Thousands have found that with 
DX Radio Systems’ products you 
get this and much more. The 
MILLENNIUM line by DX Radio 
Systems gives you Repeater/ 
Base stations, full trunking 
systems (LTR & MPT 1327 
formats), DX6000 & DX4000 
Paging Transmitters, and the 
' “Compact Repeater. You'll have 
the peace-of-mind that the 
systems will operate at top 
performance, minimizing your 
downtime, if there is any downtime. 


~/ DX Radio gives you state-of-the-art 
/ technology to insure you can perform 


in today’s markets. You know, 


Md 


RADIO SYSTEMS 


4 DIVISION OF DA COMMUNICATIONS, ins 


3370 San Fernando Rd,, #206 * Los Angeles, CA 90065-1437 * (323) 257-0800 » (BOQ C Vek yas Y @cyx) Pit yard piel derelinsltitclati mere) ia) 


Visit us at IWCE, Booth #221 
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Figure 4. Terrestrial slmulcasting uslng TNPP control links. 


TNPP using “packet modems” often re- 
sulted in a splitting of the frames, sometimes 
causing errors, The link modem buffers only 
complete frames for transmission. 


Modem characteristics 

The necessary features of a TNPP link 
modem are shown in the table in Figure 3. 
The modulation format does not matter; the 
modem can use tones or DFSK. These fea- 
tures just determine the upper limit on the 
baud rate for the radio side of the modem. 
For speeds greater than 1200 baud, DFSK 
and data-ready radios must be used. The 
TNPP filtering features should include: 


J rejection for frames with a bad CRC. 

(J rejection if the TNPP destination ad- 
dress does not match one of those in a 
table. 

encapsulation of each complete TNPP 
frame within a packet to prevent any 
extra characters from being added or left 
oul due to noise or splitting of packet 
frames. 

a large and sufficient TNPP frame buffer. 

U provision for CW ID and PTT. 


These features are not found in tele- 
phone or “format” modems. 


Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature ID-12 


Motorola and MDG. 1200 are registered Inydomarks of Matarcia Ine, 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 
tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
{303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 
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Simulcasting using digital control links 

Figure 4 on page 64 is a block diagram 
of a terrestrial simulcasting system that 
uses TNPP delivery of pages to several 
remote sites. The system shown substi- 
tutes control link feeds in place of a sat- 
ellite feed. [See MRT January 1999 for a 
description of a TNPP-fed, satellite- 
based, simulcasting system.] The paging 
terminal and central portion of the sys- 
tem is shown at the left in the figure; a 
remote site is shown at the right. The 
central site includes a pair of link mo- 
dems, a transmit modem and a master 
paging controller. The controller is used 
to time the simulcasting process. Each re- 
mote site contains a link receiver, a link 
modem (for reception only), a paging 
controller and a paging transmitter. 

TNPP pages received at the central pag- 
ing terminal are fed to the link modem, 
whose job it is to reject all pages that have 
errors or that don’! contain a proper TNPP 
destination address. The link modem then 
keys up when it has complete TNPP frames 
to transmit and presents them to the link 
transmitter. 

All link receivers, including the one at 
the central site, pick up the TNPP frames 
and pass them on to a paging controller. The 
controllers encode the pages and buffer them 
for transmission. Once the master controller 
receives any pages, it sends out a “Go” com- 
mand to the central paging terminal, and the 
terminal merges that TNPP command frame 
with the rest of the TNPP traffic arriving 
from DID circuits and other terminals 
nearby. Once the “GO” command page 
reaches each controller in the system, the 
pages previously “buffered up” are simulta- 
neously released for transmission. 


www.mrtmag.com 


The system described sends all pages it is 
capable of encoding at the paging control- 
lers. They all work exactly the same. If the 
controller supports POCSAG only, then 
other paging formats will be rejected instead 
of being buffered. If additional paging for- 
mats are supported, then they, too, will be 
buffered and transmitted. The control link 
modems, because they handle TNPP frames, 
don’t “care” what paging format is used. 
This establishes the TNPP link modems as 
paging format-independent. Timing control 
and encoding is pushed into the paging con- 
trollers at the remote sites, 


TNPP paging 

TNPP stands for Telocator Network 
Paging Protocol. TNPP is a set of rules 
that determines how paging systems 
exchange paging messages, and it Is 
the current defacto paging industry 
standard for networking systems. TNPP 
supports all of the popular paging for- 
mats. When a technician says, “We use 
TNPP to deliver a batch of pages to a 
neighboring provider,” he means that 
the pages are sent via satellite, tele- 
phone circuit or radio control link ac- 
cording to the format and rules defined 
by TNPP. With TNPP, paging messages 
are sent in packets, using the full ASCII 
character set, and include: 
LI start of text and end of text 

characters. 
L] paging system destination and 

source addresses, 
LI pager address. 
L) page format. 
Ld message. 
Li check bytes for error detection. 

For example, a 1200-baud POCSAG 
page might look like this: 


A9001E123401 @ApNGAN1 234567 785-842-7745-%1 jl 


where the first character is the “start 
of text” character, control-A; the paging 
terminal destination address, A900, fol- 
lows; pN before the two @ characters 
denotes p=1200 baud = and 
N= numeric page; “01234567” follow- 
ing the two @ characters is the 
capcode; “785-842-7745” is 
Kantronics' phone number; the heart- 
shaped character, control-C, is the end 
of text character; and the last two char- 
acters are a two-byte CRC checksum of 
the previous characters. 


A full description of the TNPP proto- 
col can be obtained in booklet form for 
a fee from the Personal Communica- 
tions Industry Association (PCIA, for- 
merly “Telocator Network of America’), 
500 Montgomery St., Suite 700, Alex- 
andria, VA 22314-1561, 703-739- 
0300. 
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Thousands in use...zero failures! 


Henry Radio carries the full line of Toh-Tsu 
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in our high-power amps. 
Since then we have not 
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_—_ Eee _— 
The future of UHF trunking 


UHF is the place to go for traditional dispatch services to customers that do 
not want, or need, ESMR service. An interview with ITA’s Mark Crosby 
examines the rapid adoption of this fast-disappearing spectrum. 


By D. A. Keckler 


In the wake of 1997 refarming (the revi- 
sion of Part 90 rules covering the Private 
Land Mobile Radio Services [PLMR]) by 
the FCC, interest in the use of newly autho- 
rized trunking in the 1SOMHz and 450MHz 
bands has increased. Private carriers and 
dedicated systems need the capacity trunk- 
ing can provide, and most of them need it 
yesterday. Some SMR operators are bring- 
ing their experience with multichannel 
trunked networks down the band from 
800MHz by acquiring conventional UHF 
repeaters and converting to private carrier 
status. UHF is the place to go to provide 
traditional dispatch services to customers 
that do not want, or need, ESMR service at 
the higher frequencies. At the same {fime, 
narrowbanding has been mandated for 
450MH2z-470MHz. New applications for 
equipment type acceptance for UHF must 
comply with 12.5kHz spacing, which will 
reduce further to 6.25kHz in 2005. 

Details affecting UHF trunking are still 
being hammered out. The FCC's 1998 
Biennial Regulatory Review, issued in Oc- 
tober as a Notice of Proposed Rulemaking 
(NPRM), deals in part with exclusivity and 
frequency-assignment policies for PLMR. 
At press time, comments had been filed on 
the NPRM, although when the FCC will 
proceed with modification of the rules is 
uncertain, 

One of the lead commenters for the land 
mobile industry has been the Land Mobile 
Communications Council (LMCC). In 
particular, the LMCC has offered unified 
comments (see sidebar, page 68) on clarify- 
ing centralized vs. decentralized trunking 
(currently designated as “YG" and “IG” 
channels, respectively), as well as licensing 
requirements and maximum allowable 
channels. 

To clear away some of the mist surround- 
ing UHF trunking, MRT interviewed Mark 


Keckler ts features editor, 


Crosby, one of the evangelists of spectrum 
for private carriers and dedicated systems, 
Crosby is president of the Arlington, VA- 
based Industrial Telecommunications Asso- 
ciation and also serves as secretary- 
treasurer of the LMCC. These two positions 
put him in a unique place to observe both 
frequency coordination and the government 
rulemaking process. Crosby will be a pan- 
elist at the IWCE ‘99 session “Industry 
Leaders Meet the Press,” Wed., April 28, at 
3 p.m., in Las Vegas. 


MRT: What does UHF trunking represent 
today to the ITA constituency, as far as ca- 
pabilities? 

CROSBY: It’s great. | don’t really care if 
they’re doing Smartrunk, LTR, Smartzone 
or other products coming into the 450MHz- 
470MHz environment. I think it has, for the 
immediate future, energized activities in the 


‘There needs to be an 
understanding that 
because of the introduc- 
tion of narrowband 
technologies below 


800MHz, the frequency 
selection and certifica- 
tion process is 50 times 
more complicated than 
it ever was before.’ 
—Mark Crosby 


150MHz-470MHz band. There has been 
new product and new infrastructure. which 
creates opportunities for both private wire- 
less dedicated systems and private carrier 
systems. It’s not as easy as 800MHz was 
because you have a high level of incum- 
bency, and it’s multidimensional. At 
800MHz, everybody was at 25kHz spacing, 
and it was a two-dimensional thing—actu- 
ally one-dimensional. “The sites must be at 
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least 53.4 miles away,” you could do engi- 
neering beyond that... 

Everybody's operating 25kHz equipment, 
so it’s a very easy [makes stamping sound] 
“Yes/No, Yes/No, Yes/No.” 

Below 800MHz, it’s considerably more 
complicated. It is 25kHz, 12.5GHz, no mini- 
mum and you're mixing technologies in 
varying levels of incumbency. Coordinating 
YGs, and even coordinating IGs—the re- 
verse works, with YGs in the environment, 
the IGs have to protect—so everything you 
do in the bands below 800MHz is compli- 
cated. You have to plot service and interfer- 
ing contours for everything, and you have 
to bounce it off the frequency/spectrum 
environment. It is not quite as complicated 
as fixed point-to-point, but almost. 

There needs to be an understanding that 
because of the introduction of narrowband 
technologies below 800MHz, the frequency 
selection and certification process is 50 
times more complicated than it ever was 
before. 

MRT: When you subdivide the frequencies, 
you multiply the workload? 

CROSBY: And it compounds. I have many, 
many conversations with both licensees and 
radio service organizations, private carriers, 
on this subject. | had one the other day that 
was trying to move things around, and I said, 
“T understand what you're suggesting, but 
your suggested approach throws the 
12.5kHz frequencies off channel centers as 
identified by the rules. So in other words, 
your approach, while wise, doesn’t work 
because it's not in conformance with the 
rules.” 

And he goes “Oh, crud!” And I’m going 
“See, you can’t just move these suckers 
around.” Everything is now contour-based. 
MRT: When do you think we'll see some 
action on the changes proposed in the 
biennial review? 

CROSBY: | don’t have the faintest idea. 
One of the things | liked about the LMCC 
petition—the LMCC responds in mysteri- 
ous ways. We (LMCC) filed a lot of letters 
on refarming in the last 18 months, and a 
couple of issues came up in the biennial 
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review. For example, one of them was “No 
more than 10 YG channels.” The FCC didn’t 
even reference that the LMCC asked for that. 
So is this in response to our letter? We don’t 
know. What harm is it to say “We put this 
here because the LMCC thought it was a 
good idea.” I think it’s great, and I think 
most people support “no more than 10,” and 
some people could support no more than 
five. 

MRT: What is the logic behind that magic 
number? 

CROSBY: There probably isn’t any specific 
logic. If an application (whether you are a 
private carrier or private wireless, the two 
classes below 800MHz—you’re either an 
“FB4” or an “FB6” or an “FB2” license) 
asks for more than five YG channels, assum- 
ing you could get them, the FCC application 
will ask a justification statement. 

Now, the incongruence of this issue is, in 
the biennial review, they say “10.” From 
ITA’s perspective, “Pick a number, and ad- 
here to it.” The magic? Well, 10 is what— 
1,000 units? That's a pretty big system. I 
sort of like them asking for justification for 
more than five because five YG channels, 
which is trunking, should be able to support 
500 units. That’s a fot of units. So if some- 
one comes in saying “Gimme, gimme, 
gimme,” [ sort of like [the FCC] going “Jus- 
tify.” Because you don’t want—speculation, 
MRT: You don’t want warehousing. 
CROSBY: Absolutely not. We don’t have 
enough spectrum to fool with, and I suspect 
that the LMCC will suggest that the Fre- 
quency Advisory Committees go back in 
two or three years and verify the loading of 
some of these systems—and get the spec- 
trum back if it’s not being used. I had some- 
one today say “My customer needs five,” and 
I go “How many units is he going to have?” 
He said a little less than 200. I said, “I’m not 
giving you five; I'll give you three.” He said, 
“Yeah, I really don’t need five.” 

MRT: The LMCC recommendations for sta- 
tion code identifiers state that they will im- 
prove the channel selection process for the 
FACs. What does that involve? 

CROSBY: The “FB2P”? Presently, say you 
have a big manufacturer that. wants five 
channels at YG because they can support 500 
or 600 hand-held portables, and it’s going to 
do an LTR or some other virtual centralized 
trunking system below 800MHz. If we can’t 
find him five YGs, but find three YG fre- 
quencies after analysis, we give him three 
YGs and two IGs (non-trunked conven- 
tional). Commission rules do not permit 
cohabitation on one license, of IGs and YGs, 
which is crazy. So, the LMCC sits down and 
says “We need to come up with another plan 
because it’s stupid lo require that company 
to have two licenses for the same facility, 
out of a glitch, because it can’t get the YG 
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channels. Somehow, you haye to signify 
that the channels have received a 39dBu 
service area protection, which made them 
eligible so they could get the YG. So you 
label it “FB2P.” ... 

To find out which YG is the license class, 
which of the frequencies under the authori- 
zation has absolutely received a 39dBu ser- 
vice area contour protection zone, you add 
a code to the station class, and you can put 
it all under one license. ... The ones that 
don’t have the “P” tell you that it’s a shared 
frequency at that site, and all the coordina- 
tors’ software can very easily look at the 


station class and read “FB2P—Ah, there’s a 
site where the co-channel and adjacent chan- 
nel 29dBu service contour cannot overlap 
that 39dBu.” And that's how you get one 
license. 

We do need the “P” because it solves 
everybody’s problem. It solves the FCC, 
which doesn’t have to issue so many call 
signs; it helps the coordinators; and it helps 
dealers and private wireless licensees know 
exactly what they’ve got. You’ve got “C” 
codes (interconnect) and “I” codes (itiner- 
ant)—“P” code means “protected.” It helps 
clarify what the environment has out there, 
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Get to know the LMCC 


The Land Mobile Communications Council (LMCC) is a non- 
profit, voluntary association of organizations representing virtualy 
all users of land mobile radio systems, providers of land mobile 
services and manufacturers of land mobile equipment. Its mem- 
bership includes: 


Affiliated American Railroads (AAR) 

ARINC, Inc. 

American Association of State Highway and Transportation Officials 
(AASHTO) 

American Automobile Association (AAA) 

American Mobile Telecommunications Association (AMTA) 

American Petroleum Institute (API) 

American Trucking Associations (ATA) 

Association of Public Safety Communcations Officials—international {APCO) 

Central Station Alarm Association (CSAA) 

Forest Industries Telecommunications (FIT) 

Forestry-Conservation Communications Association (FCCA) 

Industrial Telecommunications Association (ITA) 

Intelligent Transportation Society of America (ITSA) 

International Association of Fire Chiefs (IAFC) 

International Association of Fish and Wildlife Agencies (IAFWA) 

International Municipal Signal Association (IMSA) 

International Taxicab and Livery Association (ITLA) 

Manufacturers Radio Frequency Advisory Committee (MRFAC} 

National Assocation of State Foresters (NASF) 

Personal Communications Industry Association (PCIA) 
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BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
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* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, 1.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone |1°800°467°6741 Fax 1°800*825+1403 
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CORPORATION 
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Telecommunications Industry Association (TIA) 
UTC, The Telecommunications Association (UTC) 


The LMCC has been a leading voice for the land mobile radio 
industry in commenting on the FCC's current biennial review and in 
putting forward proposals on trunking. Comments to the FCC from 
the LMCC represent ideas that have been filtered through 22 orga- 
nizations, so the commission can be assured an LMCC advocacy 
represents an “industry consensus.” A statement from the LMCC 
also relieves someone at the FCC from having to wade through 22 
sets of comments on a Notice or Order. 

Any member can propose an advocacy position for the LMCC to 
support. If submitted at some time other than the annual meeting, 
the proposal is reviewed by the six-member board of directors, 
which decides if the issue merits presentation to the entire mem- 
bership. The member suggesting the LMCC filing has the respon- 
sibility to prepare the written comment or proposal. The council 
secretary prepares a covering memo and prepares an advocacy 
ballot calling for blanket approval, disapproval or abstention on the 
issue. Members cannot otherwise qualify their votes. 

A minimum of three working days is mandatory for response to 
an advocacy. At least 50% of the membership must vote in favor, 
to approve, and no more than 25% opposed, before an item can 
become an LMCC advocacy. Dissenting members are noted in the 
footnotes to the approved advocacy. 

The LMCC generally issues about five to seven advocacies each 
year. 
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and you get everything done in one autho- 
rization. 

MRT: Whatever became of the MoU 
[Memorandum of Understanding] about in- 
terference to service corridors that was dis- 
cussed last summer? 

CROSBY: The LMCC did submit a recom- 
mendation to the FCC suggesting “These are 
the procedures for trunking.” We never 
heard from the FCC. 

The LMCC has probably written the bu- 
reau eight or nine letters. The LMCC 
changed its approach. It now tells the com- 
mission what the Frequency Advisory Com- 
mittees have agreed to. We did! We said 
“This is what we're going to do.” And if we 
don’t hear from them—fine, but we couldn't 
wait. We had to move. 

The industry—both of the private wire- 
less categories, both the carriers and the 
dedicated systems—need product, they need 
to move, they need to expand, We can’t wait 
for the bureau. So, the coordinators got to- 
gether, agreed, said “Here are the policies, 
this is what we’re going to do: 39 to 21s, 
21s to 39s. Go! File!” We're doing it. Be- 
cause the industry really couldn't afford to 
wait and almost demanded the Frequency 
Advisory Committees get together and come 
up with consensual procedures so that we 
can function. And that’s what's happened. 


MRT: Which probably doesn’t really bother 
the FCC that much, given its “Let indus- 
try—anybody but us—do it” philosophy 
these days? 

CROSBY: Absolutely. We would like how- 
ever, acknowledgment: “Thank you. We got 
it.” It would be nice to get that, so at least 
there’s some measure that there’s a heartbeat 


‘The industry really 
couldn’t afford to wait 
and almost demanded 
the Frequency Advisory 

Committees to get 
together and come up 


with consensual proce- 
dures so that we can 
function. And that’s 
what’s happened.’ 
—Crosby 


over there as to our issues. Please let us 
know: “Hey, thank you for sharing the letter 
with us.” I don’t care if they go “It stinks!” 
Tell us something. But we don’t even get 
that. What we get is. for example, that one 
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issue that comes out in the biennial review, 
and we go “l guess that’s our issue.” We 
don’t know, but I think it is. Then you fi- 
nally throw up your hands and go “Well, it 
doesn't matter, “cause that’s what we asked 
for, and there it is.” 

So, the LMCC, on these types of issues, 
has been very proactive, I think it's doing 
good because there’s a vacuum, and the 
LMCC had to fill it. 

MRT; As far as centralized vs, decentralized 
trunking among large-scale business and 
heavy industry, do you see a trend one way 
or the other? 

CROSBY: It's hard from ITA’s perspective; 
you just tell us you’re putting in a trunked 
system. 

MRT: [| think you remarked last year “We 
don’t want to know”? 

CROSBY: Well, it now makes a difference 
because if 1] discover that there is a pure, 
centralized, trunking product being intro- 
duced into the VHF and, say, 450MHz 
bands, ] need to know that. Because that 
means that every channel must be “FB2P”, 
it needs the “P”” or a YG code, as we are 
right now. I'll give you an example. Some- 
body came in for 10 channels, and they were 
going to put in what I think was a pure, 
centralized system, and we could only find 
one YG. You don’t purely trunk a central- 
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ized system with one YG. It’s like an 
800MHz trunking system with one channel. 
So it didn’t work. 

MRT: So, you'd have a control channel, just 
without any service. 

CROSBY: You see, that’s what works for 
the LTR format. The LTR format is ideal 
for—aill of them are ideal with their proper 
applications: Smartrunk, — Etrunk. 
Smartzone, LTR—they’re all ideal for the 
application, depending on where they are. 
geographically. In certain parts of the coun- 
try, you cannot get systems for five YGs. 
You can gel a system with say, one or two 
YGs and three [Gs—that's perfect for LTR 
because that infrastructure adapts well for 
that. In other areas, Smartrunk, Etrunk, 
purely decentralized: If somebody wants to 
license it [G, great. [t's monitored; that’s 
fine, But that's sort of a “shared” type of 
trunking system. The other ones that come 
in are a litthe bit more sophisticated: 
Smartzone, whatever. We now need to know 
that. The other ones, you can run with a 
combination of YGs and IGs. 

That’s why the “one frequency, one li- 
cense” thing was very important, because it 
adapts to the infrastructure that’s in the mar- 
ketplace. The commission took its outline 
from 800MHz down to these bands, and it 
doesn't work. Up there, they had GO or YO; 


it doesn’t work down here. 

MRT: They didn’t think through the pro- 
cess; they just took their 800MHz 
boilerplate and tried to lay it on the bands? 
CROSBY: And it doesn’t adapt because the 
infrastructure that’s sold below 800MHz 
recognizes the level of incumbency and has 
adapted. It would be nice to have one, pro- 
teeted control channel, but this will work 
really well with shared-channel [Gs as well. 
The products adapt well to the below- 


‘There’s still add-ons to 
community repeaters. 
There’s still “Help me 
relocate my base sta- 


tion,” but even relocat- 
ing a base station now 

takes an analysis.’ 
—Crosby 


800MHz environment. However, the licens- 
ing outline—doesn’t. That's why the LMCC 
is trying to get the FCC to give us a code 
down there, the “P,” at least. 

MRT: Maybe they don’t have a checkbox 
for it in the Universal Licensing System? 
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CROSBY: Yeah, they do. But what they 
have to do is write code. If they've got an 
“FB2/" what's the matter with an “FB2P™? 
They've got the space for it. They've got to 
write the code: “Oh! ‘P' equals “protected.” 
How hard is that? They don’t need to do 
anything with it. They're not going to verify 
it. Is it more overly burdensome to do the 
“P” or the issue two licenses? 

MRT: To issue two licenses. 

CROSBY: Absolutely. So, you can see the 
licensing outline at 800MHz doesn’t adapt 
to the bands below 800MHz. But there is 
infrastructure that adapts very well, and 
from ITA’s perspective, | don’t particularly 
care—you just tell me whether you want an 
IG or a YG. 

MRT: You seem to be ahead of the FCC, but 
was there a learning curve for you, as well, 
as a Frequency Advisory Committee, in 
coming down from 800MHz? 

CROSBY: Yes. Absolutely. And ITA has 
had to retool it’s spectrum-management in- 
frastructure throughout 1998, and we're still 
doing it: software, hardware and procedures, 
There's more on the plate to figure out what 
people want to do. Yeah, there's still add- 
ons to community repeaters. There's still 
“Help me relocate my base station,” but even 
relocating a base station now takes an 
analysis. 

This is part of the education process that 
[ was alluding to earlier. A dealer will go, 
“Why can’t you just give me the thing?” No, 
we cant because now you have YGs in the 
environment. I have to make sure that the 
telocated base station, at 21dBu, doesn’t 
overlap either a co-channel or an adjacent- 
channel YG system. People are going “Why 
can’t I get this thing out of here?” The rea- 
son is because everything is as complicated 
as anew YG. 

MRT: Do they require sign-offs from users 
in the overlap areas? 

CROSBY: No, it’s an engineering contour 
here—well, yes and no. [ have to do the 
analysis that goes “Oh, this relocated base 
station is 21dBu, and its overlapping con- 
tour doesn’t overlap any co-channel or adja- 
cent-channel 39dBu. If it does, you can’t 
have it! 

This is what happens when you intro- 
duce new, narrowband technologies—and 
this is aif we've got. I can tell him who he’s 
overlapping. and he can go get the consent. 
Or, what we also do is rerun it, lowering 
the ERP and/or other technical parameters 
of the system so that the overlap is gone. 
MRT: What do you see in migration to 
narrowband? We've got 6.25kHz spacing 
mandatory six years down the road, and 
everybody scrambling to get to 12.5kHz 
now, but does the contour have a chill- 
ing effect on people migrating into 
narrowband? 
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CROSBY: No, I don’t think it does because 
most of the new products are backward- 
compatible and are adapting to the new 
narrowband technologies. | think it would 
be a mistake on the part of the industry if it 
forestalled integrating new technologies. 
For example, if somebody gets an LTR or 
some other system, and the commission 
goes “You know, you coordinators are 
right,”"—in other words, they give us the one 
license—and the guy has five frequencies, 
two Ps (YG) and three shared, he’s got 
something. Now he can go, when it’s 
6.25kHz, with two channels, at least, that 
cleared for 12.5kHz. He can now split them 
into two 6,25s and maybe do something 
with the other channels, or give them back. 
The industry needs to go to 12.5kHz with 
all due pace and diligence because only then 
can you facilitate the 
introduction of nar- 
rower technologies. 
If people wait, it 
would be a mistake. 
MRT: Do you think 
6.25kHz by 2005 is 
realistic or achiev- 
able? 
CROSBY: I’m not 
an engineer, but the 


engineers always 
amaze me. [ bet 
they'll be there. 


Some products are already there. 

We have hundreds of strategy telephone 
calls with licensees and radio communica- 
tions providers weekly, and I say, “Don’t 
tarry—go! Go, go, go! Refarming is gone. 
Don’t hold your breath for the FCC to do 
too much further of significance on refarm- 
ing. The gun has sounded—Move!” We've 
done hundreds and hundreds of new appli- 
cations for narrowband. 

MRT: How has the coordination load 
changed over the last calendar year? 
CROSBY: It’s heavy. Not only is the vol- 
ume higher, the work is more complicated. 
However, I’m working on some things to 
facilitate “throughput,” which we'll an- 
nounce at the ITA press conference at [WCE 
in Las Vegas [Wednesday, April 28]. 
MRT: What about intermural cooperation 
over UHF trunking? There’s a procedure for 
inter-FAC objections to coordination certifi- 
cation. Have there been many objections to 
coordinations for UHF? 

CROSBY: A few. 

MRT: Is there a pattern to the few 
objections? 

CROSBY: All] can tell you is it’s been con- 
genial. There’s only one instance that 
troubles me somewhat. ... The LMCC sub- 
mitted to the commission, in June of /997, 
its low-power pool recommendations. With 
the exception of one coordinator, all the Fre- 
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‘If you haven’t started 
already to integrate 
refarming into your 

business and spectrum 


strategies, you are 
about a year-and-a-half 
late.’ 


quency Advisory Committees respect those 
frequencies for low-power use only, even 
though the commission hasn’t [approved] it. 
MRT; It’s another case of “We have to move 
ahead and do something, so we'll do this 
until they tell us to stop”? 

CROSBY: I think it’s pretty good. As a 
matter of fact, the other coordinator says “I 
only put high power on those low-fre- 
quency-designated frequencies if it’s my last 
choice.” [ guess that’s a position they can 
take, because the FCC hasn’t adopted any- 
thing, officially. ... We're standing firm on 
it. You have to respect the integrity of the 
LMCC process, and when the LMCC pro- 
cess submits the low-power pool proposal, 
even though it hasn't been officially 
adopted, the coordinators are adhering to It. 
MRT: It’s another case of the industry im- 
posing standards on 
itself, instead of them 
coming from 
“Uncle”? 

CROSBY: We can’t 
wait for “Uncle.” We 
have to function; 
800MHz is frozen. 
All we've got ts 
450MHz to VHF. 
I’m actually very 
pleased at the way 
the industry is work- 
ing together on this 
kind of stuff. absent FCC direction, It’s 
pretly ght, 

MRT: You've been traveling around the 
country quite a bit, holding seminars on 
UHF trunking and re-farming. What mes- 
sage do you hit hardest when you speak to 
industry groups, providers and private com- 
panies? 

CROSBY: “It's already started. Don’t sit 
there and wait for the commission.” You can 
do this, this and this. If you have customers 
that have a low-power requirement and 
you're waiting to move them—move them 
now to the low-power pool. 

There’s product out there to do trunking. 
Move. Look at it, at least. You may not get 
it, but you've al least got to look at it. Run 
il, 


—Crosby 


Pretty much, my message is, if you 

haven't started already to integrate refarm- 
ing into your business and spectrum strate- 
gies, you are about a year-and-a-half late. 
MRT: One last thing: How long until we're 
licking the spectrum post, instead of dip- 
ping out of it? 
CROSBY: When we run out? I'd say we've 
got a three-year window. If we don’t get 
something really innovative—three years at 
existing bands. 

We need new spectrum, too. And the so- 
lution isn’t just new spectrum, we also have 
to have new technology. iia) 
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Analog multiplex systems: 


The basics 


Part 1 — Multiplexing combines multiple discrete signals into one composite 
transmission. Familiarity with direct-to-line systems enhances a technician’s repertoire. 


By Jeff Ashley 


A common complaint for employers in 
today’s communications industry is not be- 
ing able to find qualified technicians. Years 
ago, two-way field technicians might have 
been considered “qualified” by merely hav- 
ing experience with Micors or Master IIs— 
not so today. Employers are looking for 
people whose experience extends to micro- 
wave and multiplex systems. Those seeking 
employment must be willing to expand their 
knowledge base if they expect to be market- 
able. Two-way technicians who are cur- 
rently employed must be willing to expand 
their responsibilities to maintain job 
security, 

With this in mind, let's take a brief and 
practical look at the subject of analog mul- 
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liplex systems, which can prove valuable to 
those yet unfamiliar with such transmission 
systems equipment. 


Analog mux—FDM 

Frequency-division multiplexing (FDM) 
is, and has been for quite some time, a com- 
mon analog method of combining or encod- 
ing multiple discrete signals into one com- 
posite transmission signal. Analog micro- 
wave radio systems are the typical transport 
mechanisms for FDM systems. The mullti- 
plex (mux) equipment provides the means 
for interfacing the individual circuits (radio, 
voice or data) with the microwave radio. For 
every circuil transported over the microwave 
system, a corresponding mux channel mo- 
dem will be on each end of the circuit. 

In general, there are two types of FDM 
systems: basic and direct-to-line, Basic 
FDM systems preceded the arrival of 
direct-to-line equipment by decades. The ar- 


Microwave 
Radio 


chitecture of these older systems typically 
requires multiple equipment racks to accom- 
modate all the individual, interconnected 
units necessary for each step of the multi- 
plex process. 

Over the years, advances in technology 
and miniaturization of circuitry made pos- 
sible the direct-to-line method that offers the 
same end result with significantly less 
equipment. Direct-to-line systems allow 
companies with minimal] channel require- 
ments to obtain multiplex equipment on a 
per-channel basis rather than as a full-blown 
system made to accommodate hundreds of 
channels, whether you need them all or not. 

Because of their cost-effectiveness, 
direct-to-line systems are probably what 
today’s communications technician will en- 
counter. For this reason, basic FDM systems 
will only be mentioned briefly as a back- 
drop to the more modern and popular 
direct-to-line systems. 


Central Office 


Figure 1. Possible remote-controlled radio circuit. 
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VF and signaling 

Multiplex and microwave systems are of- 
ten referred to as transmission systems 
equipment because they provide a method 
of transmitting broadband signals from one 
point to another. A common term used in 
the transmission systems field is “VF,” short 
for “voice frequency.” A VF signal is the 
audio information being carried over a cir- 
cuit. The VF transmit connection to the mux 
channel modem is referred to as the MOD 
while the receive connection is the DMOD. 
(See Figure | on page 72.) 

In addition to VF signals, the mux circuit 
often carries information called signaling, 
which relates supervisory information from 
one end of the circuit to the other. Using a 
subscriber telephone circuit as an example, 
a method is needed to signal the central of- 
fice as to whether the phone is on- or off- 
hook, or to activate ringing. Radio circuit 
signaling is used to convey the push-to-talk 
(PTT) function from the dispatcher console 
to the remote base station. VF and signaling 
can be accomplished over the same multi- 
plex channel at the same time. 

The primary mux modem signaling con- 
nections are referred to as the M-fead (trans- 
mit) and E-lead (receive). Although mo- 
dem-strapping options usually accommo- 
date allernate arrangements, transmit signal- 
ing is typically activated by applying bat- 
tery (the modem’s operating voltage) to the 
M-lead connection, When signaling is de- 
tected from the far-end mux modem, the 
local E-lead is activated, which most often 
applies a ground to its external connection. 
As with the M-lead, onboard E-lead strap- 
ping options usually allow for alternatives 
such as the internal battery voltage to be sent 


out to the external connection. In some 
cases, mux modems are equipped with an F- 
lead that allows some other external voltage 
level to be applied to the modem, which can 
then be gated out the E-lead when signaling 
is detected. This is an advantage when the 
external device activated by the E-lead re- 
quires a specific voltage that is not obtain- 
able from the mux modem itself. 


VF frequency response 

The frequency response of speech can 
range from about 100Hz to 8kHz. However, 
the primary components necessary for 
speech recognition are contained below 
3kHz. The typical analog mux channel has 
a circuit frequency response of 300Hz to 
3,400Hz. Frequencies above and below this 
range are rolled off with filters. 


FDM—direct-to-line method 

In direct-to-line systems, the whole mul- 
tiplexing process takes place in one unit, the 
mux channel modem. (See Figure 2 below.) 

Signals are transmitted to a far-end loca- 
tion by applying analog circuit information 
(VF) to the MOD of the mux channel. The 
modem processes the signal through a lim- 
iter stage to prevent excessive levels from 
overdriving the following circuits. The VF 
signals are then routed through a high-and- 
low-pass filter to give the desired 300Hz to 
3,400Hz frequency response. A VF ampli- 
fier stage follows and allows adjustment of 
the transmit VF levels. The VF signal is ap- 
plied to one port of the first balanced modu- 
lator while an IF oscillator (typically in the 
3MHz to 6MHz range) is injected into an- 
other. The resultant mix translates the origi- 
nal 300Hz-to-3,400Hz VF signal into the RF 


spectrum as a double-sideband. suppressed- 
carrier (DSBSC) signal. A crystal filter then 
eliminates the unwanted sideband, leaving a 
single-sideband, suppressed carrier 
(SSBSC) signal occupying a 4kHz 
bandwidth. 

This modulated signal is then applied to 
a second balanced modulator stage that 
again produces a DSBSC signal whose un- 
wanted sideband and suppressed carrier are 
eliminated by filtering. The final result is a 
SSBSC signal modulated with the original 
VF circuit information. At this point, the 
signal is considered HF (high frequency), 
rather than VF. 

Each mux circuit has the same first IF 
frequency. The second modulator, however, 
has a different and unique frequency in- 
jected for each channel in the system. This 
prevents one mux channel from interfering 
with another by ending up on the same fre- 
quency in the HF spectrum. To accommo- 
date this, the second oscillator (which typi- 
cally covers the 4MHz to 8MHz range) is a 
dip-switch programmable, phase-lock-loop 
circuit allowing frequency adjustment in 
4kHz steps. Spectrally, the channels form a 
collection of adjacent HF frequency slots, 
one for each circuit. Each slot has a band- 
width of 4kHz and contains the modulated 
VF signals unique to that circuit. The spec- 
tral composite of all circuits in the system is 
referred to as the “baseband.” 

The mux channel modems on both ends 
of the same circuit must have their pro- 
grammable oscillators set to the same fre- 
quency so that one end can communicate 
with the other. The baseband channel slots 
follow a CCITT-recommended scheme that 
establishes a standard for channel placement 
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Figure 2. Direct-to-line mux channel modem. 
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Figure 3. Basic groups. 


within the baseband spectrum. 
Once multiplexed to the proper frequency 
slots on the baseband, the circuits may be 


transmitted to the distant-end by means of 


an analog microwave radio transmitter. The 
mux system baseband is connected to the 
transmitter through a coaxial cable, which 
in this case would be referred to as the trans- 


mit baseband cable. At the distant-end, the 
baseband signals are demodulated through 
the microwave receiver. They are then ap- 
plied, via the receive baseband cable. to a 
complementary FDM system. Here, the HF 
baseband signals are de-multiplexed 
through a process identical to the multiplex- 
ing of the opposite end, only in reverse. The 


end result is a recovered VF waveform the 
same as that applied to the mux channel 
MOD on the distant end. 


Groups, supergroups and mastergroups 

Basic mux systems accomplish the multi- 
plexing process through a standardized se- 
ries of intermediate steps within a variety of 
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separate, but interconnected, units. 

Channel units are shelved in groups of 
12. Each unit in the shelf has a different 
carrier frequency injected into its modulator 
stage by external channel carrier generator 
units. The result is a group of 12 channels 
translated one above the other with respect 
to frequency, occupying 48kHz of band- 
width between 60kHz and 108kHz. At this 
point the 12 channels are referred to as a 
basic group. Because each basic group oc- 
cupies the exact same frequency range, they 
must be cabled separately to the next stage 
in the process to avoid interfering with one 
another. 

These basic groups are modulated up to 
yet a higher frequency range, five at a time. 
Each group has a different injection fre- 
quency applied from its respective group 
carrier generator unit. The result is five 
groups (of 12 channels each) stacked one 
above the other with regard to frequency. 
The five groups are now referred to as a 
basic supergroup and occupy 240kHz of 
bandwidth between 312kKHz and 552kHz. 

Each basic supergroup occupies the same 
frequency spectrum and must, as with the 
basic group equipment, be cabled separately 
to the next stage. 

Basic supergroups are then applied, in 
sets of 10, to higher-level translation equip- 
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ment. Different injection carrier frequencies 
are again supplied, this time by supergroup 
carrier generator units. The results are 10 
supergroups stacked one above the other on 
the baseband, now referred to as a 
mastergroup. 

The translation processes can continue 
beyond the mastergroup level. For industrial 
applications, however, this is typically the 
grealest required channel capacity (600 
channels). 

Each translation process produces sum 
and difference frequencies that correlate to 
upper and lower sideband signals. As seen 
in Figure 3 on page 74, the CCITT modula- 
tion scheme dictates upper sideband (USB) 
for Supergroup Two while the others are 
lower sideband (LSB). 

Unassigned spectrum is left available be- 
low 60kHz and can be used for additional 
channel assignments. The 12kHz-60kHz 
portion of the baseband is referred to as 
Group A. Like Supergroup Two, Group A 
comprises USB channels, The OKHz—4kHz 
portion of the baseband is used as a mainte- 
nance communications channel on the mi- 
crowave system, called an order wire. It al- 
lows communication between technicians at 
different microwave sites sharing the same 
baseband. Two more channels can be used 
in the 4kHz—-12kHz spectrum. Often, remote 


alarm monitoring & contro] systems occupy 
one of these channel slots. 


Synchronization 

In both basic and direct-to-line FDM sys- 
tems, pilot tones can be placed on the 
baseband for synchronization between the 
central office and the remote-end mux 
locations. A pilot is a specific frequency tone 
such as 6OkHz, 64kHz, 308kHz, 512kHz or 
564kHz, sent at a specific level. Once re- 
ceived al the remote site, the pilot tone fre- 
quency is divided down and used as a refer- 
ence for the remote-end multiplexing and 
demultiplexing processes. 

Synchronization can also be achieved 
through master/slave strapping on the mux 
channel modem. A channel modem, 
strapped as the slave, locks onto the master’s 
signaling tone frequency, The master tone 
frequency is used within the slave channel 
modem for the multiplexing and 
demultiplexing processes. 

Whichever method is used, the purpose 
of synchronization is to efiminate transla- 
tion error between the two ends of the cir- 
cuit. Excessive translation error on a voice 
circuit makes the party on the other end of 
the circuit sound like Donald Duck. Those 
familiar with tuning VFOs on SSB receivers 
will recognize the sound. a 
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12.5kHz the easy way 


Upgrading repeaters designed for 25kHz channel spacing to 12.5kHz channel 
spacing seemed impossible before. Now, the availability of new filter kits allows 
modifications to accomplish narrowbanding—without junking your repeater. 


By Rod Wheeler 


Changes in FCC rules are moving us from 
the present 25kHz channel spacing at 
450MHz to |2.5kHz spacing, and to tighter 
spacing in the 1SOMHz band. This change 
will require more than just reducing the de- 
viation to *2,5kHz. 

Most repeuters in operation today were 
designed for 25kHz channel spacing. Con- 
verting them to the tighter 12.5KHz channel 
spacing seemed impossible because the 
manufacturers did not have a modification kit 
to do the job, and many would like you to 
buy new equipment anyway. Although the re- 
peaters had the required frequency stability. 
the lack of narrow IF filters was a major stum- 
bling block. 

A few years ago, ] wrote an article, “Con- 
verting to Very Narrow Band” (CQ VHF, July 


1997), in which | discussed an experiment 
conducted on a GE UHF MVP mobile. I 
wanted to see if it was possible to convert the 
MVP from 25kHz spacing to 12.5kHz spac- 
ing. Checking the GE parts information, | 
only found a filter change for 20kHz spacing. 
far from what I needed for the experiment. 
Another problem was that the GE Master I] 
series of radios (Mastr II, Executive II, and 
MVP) are single-conversion receiver designs 
with an IF frequency of either |1.2MHz or 
9.4MHz. There are no 455kKHz second IFs to 
play with where filters are available. 

So we tried another angle on the conver- 
sion of the GE MVP to 12.5kHz channel 
spacing. Because the |].2MHz IF frequency 
was only 0.SMHz away from the common 
10.7MHz IF frequency used in many radios, 
| decided to try to change the IF frequency to 
10.7MHz. This change in the IF frequency 


76 MOBILE RADIO TECHNOLOGY April 1999 


would require a change in the injection fre- 
quency to reflect the 0.SMHz change in the 
IF frequency. 

Five 10.7MHz crystal filters, designed for 
12.5kHz channel spacing. were acquired 
from Communications Specialists in Orange, 
CA. The GE MVP was disassembled, and its 
old filters were replaced with the new 
10.7MHz filters, A new receiver crystal was 
purchased so the injection would be 0.SMHz 
lower than the original crystal. 

The mechanics of replacing the filters is 
easy. but be careful to keep the crystal pairs 
together (the crystal filters are shipped in 
matching pairs). When installing them in the 
radio, make sure the “dots” on top of the 
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filters face each other. The first filter board in 
the GE MVP has two filters (four poles) with 
input and output tuning coils and an adjust- 
able capacitor between them to facilitate 
alignment. The second IF fil- 
ter board comes in two ver- 
sions, one with, and one 
without, tuning coils; neither 
has the variable capacitor for 
finetuning of the filter. Also, 
most boards have only two 


the boards have the holes to 
mount a third filter, for a to- 
tal of three crystal filters (six 
poles) on the second IF 
board. 

After checking the sche- 
matic, [ installed the third fil- 
ter (Mastr Ils have the extra 
filter), and an adjustable ca- 
pacitor was added to help in 
tuning the new filter. 

After installing the 
10.7MHz filters and aligning 
the receiver, testing showed 
the receiver to be working 
just fine. No change in sensi- 
tivity could be detected. The 
squelch and CTCSS decoder 
worked fine. (And it’s good 
that GE put an audio level 
pot in the detector circuit to 
help compensate for the lower deviation.) So, 
the receiver was working fine at 12.5kHz 
spacing or *+2.5kHz deviation. 

The transmitter was changed in two ways. 
First, the deviation was turned down to a total 
of +2.5kHz—exactly half of the old level. 
Second, the GE 0,005% crystal was changed 
to the 0,0025% EC2 type. 

This is not really a difficult change, and 
it’s a lot less than a new radio (less than 
$100), but it could have been easier-—and 
now it is. | found that in trying to convert the 
current 25kHz spacing to 12.5kHz spacing, 
the major stumbling block was not the trans- 
mit crystal at 0.0025%, which most manufac- 
turers have available, but the IF crystal filters. 
While in my article [ pointed out that Murata 
makes many 455kHz filters (the “D” + 1OkHz 
[normal for 25kHz spacing]. the “E” 
+7.5kHz, the “F” *6kHz, the “G" *4.5kHz 
[normal for 12.5kHz]. the “H” +3.75kHz 
and the “I” +2.0kHz), finding them is not so 
easy, except for the standard ones used in nor- 
mal radios. 

Manufacturers’ charts show the various se- 
lective curves of the filters for comparison. 
However, remember that deviation and band- 
width are not the same; bandwidth equals 
about 2.4 times the deviation. The problem is 
where to find the filters; you cannot just or- 
der them from Murata, for example, on a one- 
or two-piece order. 
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filters (four poles), but all of 


The major stumbling block has been re- 
moved, and now it is possible to not only 
order the 10.7kHz and 12.5kHz filters, but 
11.2kHz, 11.7kHz, 21.4kHz and others, 
along with the 455kHz “E,” “F.” “G7 “H,” 
and “I” filters from Communications Spe- 
cialists. It is now easy to modify not only 
the GE Mastr II but also the Motorola 
Micor and Mitrek, along with many import 
radios, to the new 12.5kHz channel spacing. 

You can get by with only changing the 
455kHz filter to get 
12.5kHz channel 
spacing, but why 
have your receiver 
process all those ad- 
jacent channel sig- 
nals, when by replac- 
ing the high IF filters 
your receiver has to 
handle only a single 
signal? 

As soon as the new | 1.2kKHz-12.5kHz fil- 
ters became available, three sets were ac- 
quired and installed in a GE MVP. Five filters 
were installed. The second set of two needed 
a variable capacitor for tuning, but the others 
were simply installed in the normal circuit. 
All of the new filters were tuned normally 
using a +2.5KHz deviation signal modulated 
at 1,000Hz. At the conclusion, no difference 
in sensitivity could be detected. In fact, it 
might have been a little better. The newer 
generation of filters may be made better than 
the old ones—the simplicity of tuning made 
it easier 

Communications Specialists is putting to- 
gether filter kits with instructions on how to 
modify many of the radios and repeaters in use 
today to the new 12.5kHz channel spacing. 


I can remember 
converting the old GE 
Progress Line radios in 


the 1960s from 50kHz 
channel spacing to 
25kHz spacing. 


The cost of these kits is much less than replac- 
ing the repeater. 

] can remember converting the old GE 
Progress Line radios in the 1960s from 
50kHz channel spacing to 25kHz spacing. 
We removed the IF coil assembly and 
physically moved the coils apart and re- 
aligned the receiver. Then we added a few 
parts lo the transmitter and reduced the 
deviation from +15kHz to +5kHz. The crys- 
tal filter changeout process of today is much 
easier and can bring 
many more years of 
service to our cur- 
rently operational re- 
peaters and radios. 


Getting even 
narrower 

What about 
6.25kHz spacing? It 
can be done. I have an 
operating repeater on the amateur 440MHz 
band using £1.25kHz deviation. The re- 
peater uses two Kenwood TK810 mobiles 
(one for TX one for RX) modified with 
0.0025% TCXOs, eight-pole 12.5kHz IF fil- 
ters (6.25kHz is not yet available) and an “I” 
+2kHz 455MHz second IF filter. Kenwood 
TK810s are also used for the mobiles. The 
experiment is working well, and we are learn- 
ing a lot. 

You do not need that entire spectrum just 
to talk. 
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Nextel seeks Geotek spectrum, clears construction 


In separate actions, Nexte] Communica- 
tions, McLean, VA, seeks spectrum vacated by 
Geotek Communications and clears the way 
for construction of systems in small- and 
medium-size markets. 

Nextel has asked the U.S. District Court for 
the District of Columbia to vacate a 1995 Con- 
sent Decree imposing limitations on the 
amount of 900MHz spectrum Nextel can use 
in its business, The lawsuit stems from a U.S. 
Bankruptcy Court for the District of 
Delaware’s decision approving a proposed 
transaction in which Nextel would purchase 
failed Geotek’s 900MHz specialized mobile 
radio (SMR) spectrum for $150 million. 

Nextel wants the court to intervene because, 
in its view, the wireless industry has changed 
dramatically since entry of the decree and that 
the decree now actually reduces competition. 
Nextel believes the U.S. Department of 
Justice’s (DOJ) has failed to recognize that 
change. 

“Only Nextel, among the major domestic 
wireless competitors such as AT&T and Sprint, 
is artificially constrained in the amount of 
900MHz spectrum it can utilize to serve con- 
sumers,” a statement from the company reads. 

Nextel chairman Dan Akerson added: 
“There is no sound antitrust rationale for lim- 
iting Nextel's ability to compete in the ad- 
vanced wireless industry. The mere fact that 
Nextel had its roots in the analog dispatch 
business does not provide a sound policy basis 
for treating Nextel differently from the cellular 
and PCS carriers with whom we must com- 
pete. We believe that the marketplace is the 
nght place for making these decisions.” 

Among those opposing Nextel is Lafayette, 
CA-based Mobex Communications, an SMR 
company and wireless integrator with service 
and operations in 15 states. The company op- 
erates Motorola, Ericsson and Transcrypt 
Johnson, systems. Mobex has filed a motion 
with the court, asking it to enforce the Consent 
Decree. In its filing, Mobex said public records 
show that Nextel may have never complied 
with the ruling and may have violated the Con- 
sent Decree repeatedly since it was signed three 
years ago. 

“The purpose of the Consent Decree is to 
protect the American consumer from poten- 
tially monopolistic practices by Nextel. In my 
opinion, it is unconscionable that Nextel ap- 
parently has ignored the court’s ruling and 
committed multiple violations,” said Frank 
Casazza, Mobex’s president. “In general, stud- 
ies prove that in markets where there is little or 
no SMR competition, customers pay more for 
service, In many markets where Nextel oper- 
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ates, some of its customers had to disconnect 
service or pay rate increases of 200%-300%.” 

Mobex’ motion asks the District Court to 
enforce the July 1995 agreement between 
Nextel and the DOJ that limits the number of 
SMR licenses Nextel can own in 14 major 
markets. 

“If this agreement is not upheld, one SMR 
player will continue to monopolize the dis- 
patch industry. The result will be detrimental 
to hundreds upon thousands of businesses, 
utilities and governmental agencies that de- 
pend upon SMR as the primary means for 
communicating with their mobile work force,” 
Casazza said, “If the existing Consent Decree 
is not enforced or is lifted, the American con- 
sumer ultimately will pay more for the goods 
and services purchased from these businesses. 
whether it be dispatching cabs, delivering piz- 
zas or building new homes. Almost all busi- 
nesses depend upon dispatch communications 
to provide their end product or service.” 

Mobex filed its motion after a Delaware 
Bankruptcy Court approved Nextel’s bid to 
purchase licenses held by Geotek Communi- 
cations that were covered under the Consent 
Decree agreement. The Consent Decree was 
the reason the Justice Department ended its 
1994 antitrust suit against Nextel. Mobex said 
that its motion to enforce that Consent Decree 
is the SMR industry's last chance to promote 
competition within the SMR industry. 

“Just three years after Nextel signed the 
Consent Decree agreement, Nextel wants us to 
believe that the dispatch industry no longer 
needs protection, even after Nextel swallowed 
up industry competitors like Pittencrieff and 
ICE,” said John Reardon, Mobex’s general 
counsel. “The bankruptcy court approved the 
license sale to satisfy Geotek's creditors. But 
the implications of that approval are far greater. 
We cannot eliminate competition within an 
entire industry to satisfy the needs of one 
company.” 

In its motion, Mobex said FCC public 
records show that Nextel’s license ownership 
appears to already violate the Consent Decree 
in several of the markets in question. Mobex 
noted that Nextel also appears to have ignored 
its agreement not to “hold or acquire” addi- 
ional licenses when it participated in the 
FCC's 1996 auction of 900MHz spectrum. 

The disputed licenses are in Boston; Chi- 
cago; Dallas; Denver; Detroit; Houston; Los 
Angeles; Miami; New York; Orlando, FL; 
Philadelphia; San Francisco; Seattle; and 
Washington, 

In a separate action, Nextel has consum- 
mated a transaction with Kirkland, WA-based 
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Nextel Partners to provide digital wireless 
communications services under the Nextel 
brand name and target mid-sized and smaller 
markets throughout the United States. 

“These markets are integral to Nextel’s strat- 
egy of providing digital wireless services na- 
tionwide,” said Akerson. 

Over the next three years, Nextel Partners 
has agreed to build digital wireless systems 
covering 33 million “pops” (individuals within 
coverage areas, sometimes duplicated in over- 
lapping areas) in 39 mid-sized and smaller 
markets, including Albany, Binghamton, Buf- 
falo, Corpus Christi, Des Moines, Green Bay, 
Harrisburg, Louisville, Rochester and Syra- 
cuse, as well as the state of Hawaii, the Florida 
Panhandle and selected corridors along inter- 
state highways. 

Nextel has agreed to transfer certain FCC 
licenses in these markets to Nextel Partners in 
exchange for $131 million of Nextel Partners 
equily. In addition, Nextel Partners has ac- 
quired, from Nextel, recently launched opera- 
tional digital mobile systems and related assets 
in five markets covering about 4.5 million 
pops, In exchange for such assets and for other 
capital and operating expenses previously in- 
curred by Nextel in the Nextel Partners terri- 
tory, Nextel has received cash payment total- 
ing approximately $125 million. 

“Nextel Partners has successfully attracted 
an experienced senior management team and 
believes that its dedicated management focus 
will enable it to complete the network build- 
out and operate effectively,” said John 
Chapple, the company’s chief executive. 


NEC to supply SONET/ 
SDH radio to Pathnet 


NEC America, Irving, TX, has announced 
a long-term multimillion-dollar contract for 
the SONET/SDH-based digital microwave 
radio product with Pathnet, a Washington- 
based wholesale telecommunications pro- 
vider. The contract is valued at as high as 
$100 million. 

The contract is for the purchase of NEC’s 
2000 series SONET/SDH-based digital micro- 
wave radio, which provides high-capacity radio 
links for communications networks. This mi- 
crowave radio is available in the United States in 
the 6GHz, 7GHz and 11GHz frequency bands. 
The system transmits one OC-3 optical, STSX- 
3 electrical or STM-1 optical/electrical per RF 
channel, with the option of wayside TI and digi- 
tal service channels and has a capacity of as high 
as OC-24, 
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Cerulean expands focus from public safety 
to industry, seeking computing’s ‘fifth wave’ 


Cerulean Technology, which lept 
from a startup position in 1992 to cap- 
ture the lion’s share of the public safety 
mobile data market, has announced it’s 
bid to bring that expertise to the private 
industrial, service industry and trans- 
portation markets. 

The Marlborough, MA-based soft- 
ware firm said that it wanted to ride the 
“fifth wave” of computing in the private 
sector: enabling mobile workforces. De- 
fining the first four computer technol- 
ogy waves as mainframe computers, 
mini-computers, PCs and networking, 
the company said that the fifth wave 
would extend corporate and Internet- 
based information re- 
sources wirelessly in 
real time. Cerulean 
intends to accom- 
plish this goal 
through the introduc- 
tion of its Mobile Fu- 
sion Server platform, 
which is designed to 
provide real-time 
data communications 
for private mobile 
workforces in a fash- 
ion similar to the 
function its Packetcluster Mobile plat- 
form performs in the public safety 
arena. 

Mike Bauer, director of product man- 
agement for the Mobilefusion project, 
told MRT that Cerulean was not aban- 
doning its commitment to the public 
safety market, where it holds an early 
majority. However, the company sees a 
market opportunity in over 75 million 
mobile workers worldwide and an at- 
tendant growth in wireless-enabled de- 
vices of 75% per year. Of that market, 
there will be about 12 million users of 
field service applications, CIS and lo- 
gistics by 2002, according to the Yan- 
kee Group. That market, worldwide, 
could be as much as $5 billion within 
two years. 

The heart of the project, the 
Mobilefusion platform, incorporates ad- 
ministration and management func- 
tions, a custom toolkit, a data resource 
engine capable of merging multiple- 
source systems, and an adaptable agent 
to render data to browser devices and a 
communications engine that is based on 
the earlier Packetcluster engine design. 
The platform is designed to draw on the 
resources of mainframes, data ware- 
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Businesses want 
to achieve some 
return on the 
billions that have 


been invested in 
the collection and 
analysis of data. 


houses, mail servers or the Internet. 

The patent-pending technology 
allows simultaneous access to multiple 
dtata repositories. The wireless data ar- 
chitecture supports a bandwidth-on-de- 
mand model to improve transmission 
efficiency. 

Unlike the Windows NT-based 
Packetcluster platform, the Mobilefusion 
platform uses the Windows CE operat- 
ing system, which is more broadly used 
for laptop and palmtop computers. 

Bauer said that one of the driving 
forces behind enabling real-time mobile 
was that businesses want to achieve 
some return on the billions that have 
been invested in the 
collection and 
analysis of data. Ac- 
cessibility for the 
mobile worker is 
one means of ac- 
complishing that. 

As an example, 
Bauer said that one 
cable company co- 
operating with Cer- 
ulean on beta testing 
has recaptured time 
averaging 30 to 90 
minutes per day, per techician, by put- 
ting access to installations-related data 
in the mobile units. 

Beside other utilities, such as telco, 
gas and power, fields where Cerulean 
forecasts a compelling need for data ap- 
plications, include trucking, dispatched 
services and healthcare. Finance and in- 
surance are also professions where the 
car becomes the “mobile office.” 

Cerulean credits part of its past suc- 
cess in the public saftey arena to its 
partnering with seasoned companies like 
Microsoft, Motorola, GTE, Ericsson, 
Oracle, Dataradio, AT&T, TRW, Mobex, 
Compaq and BellSouth, among others. 
Bauer added that partnering brought the 
benefits of expertise in the wireless in- 
dustry and tight focus on work 
applications. 

Three cooperators are currently work- 
ing with Cerulean to beta-test the 
Mobilefusion platform. 

A privately held company, Cerulean’s 
public safety presence includes an in- 
stalled customer base in 38 states and the 
District of Columbia. The company sells 
its products through a direct sales force 
and a network of more than 50 autho- 
rized dealers. 
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Arlington, TX, Fire Department acces first 62 Motorola XTS 3000Rs 


The Arlington, TX, 
Fire Department has ac- 
cepted 62 Motorola XTS 
3000R portable radios. 
The 3000R_ replaced 
Arlington's aging fleet of 
Motorola STX radios that 
had been in use since the 
mid-1980's. The radio is 
a redesigned, rugged ver- 
sion of the MTS series of 
portables designed for the 
fire serv-ice, The radio 
combines a fully pro- 
giammable, waterproof, 
chemical-resistant radio 
with state-of-the-art digi- 
tal technology. 

The evaluation team 
recognized that Motorola 
had designed several en- 
hancements into the 
3000R, based on user input, especially rel- 
evant to the fire service. The enhancements 
include a larger channel selector knob, a 
larger push-to-talk button, emergency but- 
ton and an angled volume selector—all de- 


radios. 


“ARLINGTON 


The Arlington, TX, Fire Depart- 
ment was one of the first fire 
departments 
Motoroloa XTS 3000R portable 


signed for easier use with 
firefighting gloves. A 
larger backlight selector 
button allows a firefighter 
to view a selected chan- 
nel easier at night. The 
light illuminates both the 
alphanumeric display on 
the front of the radio as 
well as the channel selec- 
ior on the top. A rede- 
signed waterproof one- 
piece silicone speaker 
prevents sound distortion 
from water during fire- 
ground operations. The 
radio can be purchased in 
either black or firefighter 
yellow. 

In early 1998, Arling- 
ton entered into an agree- 
ment with Motorola 
Communications to be a beta-testing site for 
the 3000R. In late February, Arlington re- 
ceived the first six 3000Rs for testing on 
fire apparatus for a period of six weeks. 

Gerard Eads, Arlington's communica- 


FIRES DEPT: 


to receive 


tions administrator said, “Radios were dis- 
tributed to four different fire companies to 
be evaluated in several different areas of the 
city. Those areas included: high call volume. 
high fire volume, and poor 800MHz cover- 
age districts. Fire companies were told to 
abuse the radios (an order not necessary in 
the fire service) and to try to bring about 
failure or damage during the testing period.” 
The Radio Services division of the fire 
department conducted abuse testing. The ra- 
dios were exposed to multiple trials includ- 
ing dropping, submersion in several types 
of firefighting agents (including water) for 
prolonged periods, exposure to the ele- 
ments. and any other conceivable scenario 
the fire companies could perform. The test- 
ing period was completed in mid-April with 
no major housing or component failures. 
Fire companies were requested to fill out an 
evaluation at the beginning of the testing 
period on first impressions of the 3000R, 
midway through the evaluation period, and 
at the end, 
—Lt. Brian Cudaback 
Arlington Fire Department 


Datamarine welcomes issuance of 220MHz licenses 


David Thompson, president of 
Datamarine International, Mountlake Ter- 
race, WA, expects construction of new 
220MHz systems to commence quickly 
upon the issuance of FCC licenses that was 
set to follow February 5 payments due for 
licenses won during the September 1998 
spectrum auction. 

Thompson stated, “With the growing 
need for low-cost voice and data wireless 
dispatch, the 220 service is well-positioned 
to fill a substantial portion of that demand. 
The recently announced lower pricing for 
our mobile model 504 was timed to coin- 
cide with the issuance of these new licenses 
and the anticipated system build-out during 
the spring.” 

Thompson estimated that the 220MHz 
market will require $900 million worth of 
hardware over the next eight to 10 years, 
giving Datamarine a substantial revenue 
boost beginning this year. “We expect to 
continue to have the largest market share of 
mobiles in use. This is especially true since 
we are the only 220 supplier that is success- 
fully designing and manufacturing their own 
products, so we can move much more rap- 
idly to meet changes in market demand,” he 
said. 

SEA, a Datamarine subsidiary, manufac- 
tures 220MHz radio systems including mo- 
bile radios for voice and data transmission, 
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portable radios and base station repeaters. It 
has supplied radio infrastructure equipment 
for more than 600 operating systems, which 
includes 70% of all operating networks, by 
the company’s tally. With 
more than 23,000 mobile 
and portable SEA radios 
operating in the field, SEA 
claims a nearly 5:1 lead 
over all other 220 MHz 
radio suppliers. 

Sales of SEA base sta- 
tions, which carry gener- 
ally higher margins than 
mobiles, declined sharply after the FCC 
construction deadline of Sept. 30, 1996. The 
cost of maintaining land mobile engineer- 
ing, manufacturing and marketing capabili- 
ties despite significantly reduced revenues 
in this product line are primary reasons 
Datamarine posted losses in 1997 and 1998. 
Thus, construction of more systems for the 
new licenses may provide the company a 
welcome lift. 

An SEA subsidiary, Narrowband Net- 
work Systems (NNS), provides 220MHz 
specialized mobile radio (SMR) services. 
Management agreements with holders of 
220 MHz licenses in 47 markets required 
NNS to construct and develop their SMR 
systems, NNS retains the revenues generated 
by the systems, after remitting a fixed per- 


Thompson 
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centage to the license holders. NNS has 
options to acquire the license holders’ inter- 
ests, too. 

An agreement with Incom Communica- 
tions obligates NNS to provide the licenses 
and certain backbone equipment for each 
system in some of the markets, and ICC is 
required to provide cither all or partial op- 
erational support. Revenues from system op- 
erations are split between NNS and ICC us- 
ing contractual percentages based on the 
level of support provided by each. 

NSS has contracts with other SMR op- 
erators to operate systems in some of the 
markets. NNS provides the system facilities, 
and the SMR operators provide essentially 
all other operational support in exchange for 
a fixed percentage of the gross revenues 
from each system and an equity interest in 
the systems, including the related licenses. 

Only limited operations have com- 
menced., leading Datamarine to describe rev- 
enue and expenses from NNS operations 
through Oct. 3, 1998, as “immaterial.” 


(www.sea-dmi.com) 
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News Notes 


PageMart Wireless, Dallas, and RoadTrac, Roswell, GA, are 
set to offer remote tracking of consumer and commercial vehicle 
location early this year. PageMart's wireless Internet Protocol (IP) 
advanced messaging network will provide a method of communica- 
tion between RoadTrac and its field-deployed devices. “This allows 
us access to a lower-cost, data-only platform,” said Jeffrey Ham- 
burg, chief executive officer of RoadTrac. (www.pagemart.com: 
www.roadtrac.com.) ... Garden Grove, CA-based Mobile Data So- 
lutions dba Data Express, a subsidiary of Intek Global, would like 
to hear from former customers and dealers of Geotek Communica- 
tions. “Geotek was our largest competitor for a while in the ‘com- 
plete solution’ market—AVL plus hardware and the system,” said 
Intek's Director of Mobile Data Services Greg Nohalty. As an Intek 
subsidiary since June 1998, Data Express can offer the RF link, 
radios, systems, monitoring of systems, software and data hard- 
ware: “The complete mobile data solution,” Nohalty said. 
(www.dataexp.com) ... IDA Corporation, Fargo, ND, offers AVL 
hardware and software that works with two-way radio, cellular AMPS 
CDPD and Orbcomm LEO satellite links. “We're marketing to many 
commercial fleets. Among them, we're big in the transportation 
arena, including city bus companies,”said IDA Chief Executive Of- 
ficer John Kruse. “As soon as IDA can obtain the data protocol and 
Nextel data radios are available, we will be able to interface our 
Trakit product with them,” he said. “We’ll probably be very selective 
in the future of who we align ourselves with to market the Trakit 
product because it takes an investment of time and energy and a 
learning curve for the technology and to market it.” 
(www.idaco.com) ... Accutrak is another company that is pre- 
pared to serve displaced Geotek dealers and customers. “You need 


communications that are fail-safe. Our product with a mobile data 
terminal allows that,” said Stanford Silverman, vice president of 
advertising and sales for the New York-based company. Accutrak 
uses a processor for GPS signals, a transceiver for two-way data, 
input/output connectors and an operator interface. “It currently 
uses CDPD as the most reliable way of communicating,” Silverman 
added. (admin @accutrack.net) 

A management change at Glenayre Technologies, Charlotte, 
NC, followed the company’s announcement on Dec. 21, 1998, that 
fourth quarter earnings would fall short of analysts’ estimates, 
Chairman Ramon D. Ardizzone has taken additional responsibili- 
ties temporarily as president and chief executive officer, replacing 
Gary B. Smith, who resigned. Ardizzone had preceded Smith in 
those posts. A new president and chief executive officer is being 
sought. In addition, Glenayre will shut down or sell its Options 
business (formerly CNET). (www.glenayre.com) 

The Personal Communications Industry Association ciscontin- 
ued its technician certification program Dec. 31, 1998. Other orga- 
nizations offering certification include the National Institute for 
Certification in Engineering Technologies (www.nicet.org); Elec- 
tronics Technicians Association (www.eta-sda.com); International 
Society of Certified Electronics Technicians (www.iscet.org); Na- 
tional Association of Radio and Telecommunications Engineers 
(www.narte.org), and Associated Public-Safety Communications 
Officials—international (www.apcointl.org). 

lridium is set to buy Seattle-based Claircom Communica- 
tions Group from AT&T and Rogers Cantel Mobile Communica- 
tions for $65 million as it expands into the in-flight telephone 
business. 


Yaesu/Vertex acquires Standard 

Yaesu USA/Vertex Radio Communications, Cerritos, CA, is ac- 
quiring the Land Mobile and Marine Radio Divisions of Standard 
Communications, a Torrance, CA-based company. The agreement 
will combine both companies’ marketing, sales and service efforts for 
continued market growth. 

“The merger of the companies will allow both firms to concentrate 
their efforts and resources in the markets where they have been very 
successful,” said Jun Hasegawa, president of Yaesu/Vertex. Yaesu USA 
currently targets the amateur radio market and will take on the marine 
radio market. Vertex Radio Communications is the land mobile divi- 
sion of Yaesu USA. 


RFS Cablewave contracts with Sprint 


RFS Cablewave has signed a two-year contract with Sprint PCS to 
be a major supplier of coaxial cable, connectors and accessories for 
the Sprint PCS nationwide 
wireless network. 

Over the two-year pe- 
riod, the deliveries of 
Flexwell coaxial cable, 
connectors and accessories 
are expected to generate 
significant revenues for 
RFS Cablewave. As a ma- 
jor supplier of these prod- 
ucts to Sprint PCS, the 
company will provide a 
significant portion of Sprint PCS’s requirements. 

Sprint PCS has built a 100% digital, 100% PCS, single technol- 
ogy, nationwide wireless network. RFS Cablewave has been an ap- 
proved supplier to Sprint PCS since April 1996 


Flexwell coaxial cable 
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Intek signs ADI, retains banker, relocates HQ 


Intek Global. New York, has signed a 
technology agreement, relocated its head- 
quarters, retained an investment banker and 
reduced its executive staff. 

The company has signed a multiyear 
product development and manufacturing 
agreement for linear modulation (LM) 
narrowband technology with the Taiwan- 
based AD] Communications subsidiary of 
ADI Corp. With $1 billion in annual sales, 
ADI is known for manufacturing computer 
monitors. Its communications subsidiary 
wants to make mobile radio equipment for 
trunked networks. To that end, an Intek sub- 
sidiary will develop LM-based mobile radio 
units and systems for 530MHz business and 
public safety radio in Taiwan and China. 

AD] will acquire manufacturing and dis- 
tribution rights for the new LM line in ex- 
change for royalty payments. The contract's 
development phase is valued at $600,000 
with additional royalties based on future 
manufacturing and distribution levels on a 
per-unit basis. 

ADI Communications’ executive vice 
president, K.C. Chen, said, “LM will give 
ADI access to major new markets across the 
entire Chinese mainland and eventually 
throughout Asia.” 

Meanwhile, investment banker Bear, 
Stearns & Co. has been retained by Intek to 
represent it in dealings with Securicor, 
which owns 61.3% of Intek’s stock and 
which has lent Intek $69 million. In a public 
document, Securicor said it was considering 
various alternatives relating to its debt and 
equity investments in Intek. In addition, 
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Bear Stearns will provide strategic advice 
on acquisition, financing and investment 
programs. 

Also, Intek has relocated its corporate of- 
fices from Princeton, NJ, to 99 Park Ave., 
18th Floor, New York, NY 10016; tel. 212- 
949-4200. Its U.S. operating headquarters 
remains in Kansas City, MO. 

Intek’s senior vice president for corpo- 
rate development and president of its Mid- 
land USA and RoameR One subsidiaries, 
Donald Goeltz, exited on Nov. 16, 1998. 
Vice President of Spectrum Planning David 
Niebert, whose position changed from ex- 
ecutive vice president, has assumed some of 
the corporate development responsibilities. 
President of U.S. Operations Robert M. 
Hardy now manages the Midland and 
RoameR units as part of Intek Global USA. 

Goeltz said that he had helped to develop 
the plan to consolidate Intek’s U.S. opera- 
tions in Kansas City. At the same time, with 
two sons in high school in New Jersey, he 
said he was unwilling to relocate. He con- 
linues to consult the company on corporate 
development. 

The company’s vice president of finance, 
D. Gregg Marston, left on Dec. 31, 1998, 
He earlier had served as interim chief finan- 
cial officer. Those responsibilities now rest 
with Chief Financial Officer George A. 
Valenti, who joined the company in August 
1998, 

Web sites with additional information in- 
clude: www.intekglobal.com, www.adi. 
com.tw/, www.linearmod.com and www. 
securicor.com. 


Visit us at IWCE, Booth 351. 
1999 


FCC Notes 


Location and monitoring service 
auction closes 

On March 5, the Commission's Loca- 
tion and Monitoring Service (LMS) auction, 
which began on Feb, 23, 1999, closed 
after 54 rounds, raising a total net rev- 
enue of $3,438,294. The auctioned spec- 
trum is located in the 904MHz-928MHz 
band. 

A total of 528 multilateration LMS li- 
censes were simultaneously auctioned. 
One license for each of the three spec- 
trum blocks in each designated Economic 
Area (EA) was auctioned: Block A has a 
total bandwidth of 6MHz; Block B has a 
total bandwidth of 2.25MHz; and Block C 
has a bandwidth of 5.75MHz. The FCC 
sold 289 licenses, representing 84.8% of 
the population were sold in the auction. 


FCC proposes steps 
to implement ‘GMPCS-MoU’ 

On February 25, the FCC proposed 
rules to implement the international ar- 
rangements governing Global Mobile Per- 
sonal Communications by Satellite 
(GMPCS) systems that were adopted un- 
der the auspices of the International Tele- 
communications Union (ITU) last year. The 
arrangements, referred to as the GMPCS 
memorandum of understanding (GMPCS- 
MoU) are intended to facilitate worldwide 
deployment and trans-border use of fixed 
and mobile satellite terminals and equip- 
ment used to communicate with global 
satellite systems, The Notice of Proposed 
Rulemaking outlines a comprehensive pro- 
cedure for the licensing, marking, certifi- 
cation and customs treatment of GMPCS 
terminals. It also proposes safeguards 
against potential interference to existing 
aeronautical radionavigation services. 


FCC announces personnel changes 

Roderick Kelvin Porter has been named 
acting chief of the FCC's International 
Bureau. He replaces Regina Keeney, who 
left the Commission. Porter has served 
as deputy chief of the bureau since its 
inception in 1994. 

Chairman William Kennard has chosen 
Kathleen Wallman to chair the Public 
Safety National Coordination Committee. 
Since November 1997, Wallman has 
worked at Wallman Strategic Consulting. 

Diane Cornell joins the Wireless Tele- 
communications Bureau (WTB) as associ- 
ate bureau chief. Since October 1994, 
Cornell has served as chief of the Tele- 
communications International Bureau. 

Jeanine Poltronieri joins the FCC as 
senior counsel of the WTB, Poltronieri has 
served as associate bureau chief of the 
WTB since July 1997. 


www-.emrtmag.com 
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Ihe new green cable. 


The world of RG cables has changed 
forever. The European Community 
already demands low-smoke, zero 
halogen emission cable; similar 
North American mandates won't 
be far behind. ENVIROFLEX 
cvaxial cable from 
Huber+Suhner is available 
now for your next 
telecommunications 
installation. 


Since they are 
fully compatible 
with all the 
popular connector 
types, you can 
quickly switch to the 
halogen-free alternative... 


ENVIROFLEX. 


This environmentally friendly ' a 
cable is also more flexible and 

even costs less than teflon cable! 
Don't settle for yesterday’s cable 
technology! This blue and black cable 
is truly “green”. 


Visit our web site for complete 
information. 


Cable and Assemblies 
You Can Count On 
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U.S.A. 802-878-0555 www. A ae Se com 
Canada 613-271-9771 www-.hubersuhner.ca 
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Coaxial cable 


Cable friendly to environment 


Huber + Suhner’s Enviroflex is a low-smoke, zero halogen 
emission cable. The cable, which is fluorine-free, enables users 
to quickly switch from fluorine-containing cables to halogen- 
free alternatives for RG 316D, 142, 400 and 393. The cables are 
compatible with all standard connector types and possess equiva- 
lent mechanical and electrical performance to fluorine-contain- 


ing counterparts. The cables were designed to have the same 
dielectric constant as compatible RG types. An extended tem- 
perature range and increased flexibility allow the cable to be 
used in broader applications over conventional PE cables, The 
cable is less expensive than Teflon cable and does not require 
special disposal. 

Circle (501) on Fast Fact Card 


Semi-rigid RF cable & assemblies 
customize to improve connectivity 


Custom cable assemblies from Tru- 
Connector feature flexible and semi-rigid 
RF coaxial cables in lengths up to 150 feet 
that can be equipped with a wide variety of 
connectors to eliminate the need for adapt- 
} ers. Manufactured to specification, the 
| cables can range from 0,110" to 1.20" O.D. 
and include 7/16, C, EIA, HN, LC/LT, 
QDL, QDS. SC and other types of connec- 
tors, Users can help equipment compatibil- 
| ity problems, smooth out cable runs and 
deal with space constraints by incorporat- 
ing straight-thru or right-angle designs. The assemblies can be rated 
at 500 to 750 from OGHz to 18GHz. Connectors can be made from 
brass, bronze alloys, BeCu and other materials, with insulations, gas- 
kets and finishes to military and commercial applications. 

Circle (502) on Fast Fact Card 


Cable protects from water migration 


The 1*/s" Aircell Transline coaxial cable from Trilogy Communi- 
cations is a non-pressurized air dielectric design, providing protec- 
tion against water migration while yielding low attenuation, The 
durable mechanical properties of this cable ensure performance, ease 
of installation and a long service life. Aircell Transline cables totally 
prevent water migration and Trilogy guarantees this with a 15-year 
warranty, 

Circle (503) on Fast Fact Card 


Product focus correction 


In the “Product Focus” featuring base antennas (MRT, Febru- 


ary 1999), Maxrad’s UHF and 800MHz/900MHz yagi antennas 
were stated as featuring 1dBi gain capability. The correct gain 
capability is 1OdBi. 
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Coax supports fire retardant apps 


Times Microwave Systems’ 
LMR-FR line of low-loss coax is 
for in-building fire retardant appli- 
cations. Rated “CATVR” by Un- 
derwriters Laboratories and in ac- 
cordance with the National Elec- 
tric Code, LMR-FR can be run 
anywhere within a building except 
return air handling plenums (e.g.. 
suspended ceilings). The coax can 
be considered for all indoor appli- 
cations where fire retardancy, low 
smoke generation and “zero-halo- 
gen” is required. Unlike PVC-jacketed cables, the coax does not 
generate lethal toxic fumes when exposed to fire. The cable is avail- 
able in all standard LMR sizes from 0.200" through 1.67" in diameter. 
The cable is size-compatible with standard LMR and accepts all LMR 
connectors and hardware accessories. 

Circle (504) on Fast Fact Card 


Microwave cables offer flexibility 


Micro-Coax’s UFF-070D, U- 
FF-092C, UFF-92D, UFF-147A 
and UFF-147B miniature flexible 
microwave coaxial cables are 
drop-in replacements for semi- 
rigid cables in a wide variety of 
applications. The UFF series 
cables have electrical specifica- 
tions that are identical to those of 
semi-rigid cables to 188GHz, and 
often provide good thermal and 
phase stability because they employ a low-density Teflon dielec- 
tric. Their flexibility allows them to be specified in systems with- 
out being included on electrical drawings, which reduces engi- 
neering time, complexity and manufacturing cost. The cables 
accept popular industry connectors, including GPO and OSP. 
They can be specified with outside diameters of 0.070", 0.092", 
and 0.147" and are available only as assemblies. FEP jacketing 
is standard, and other materials can be specified. 
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Coax rated for plenum applications 

Times Microwave Systems’ LMR-LLPL line of low-loss coax 
is for in-building plenum applications. LMR-LLPL can be run “any- 
where” inside a building including return air handling plenums. The 
cable is available in a variety of standard sizes including LMR-200- 
LLPL, LMR-400-LLPL and LMR-600-LLPL. Any intermediate 
size can be supplied as well as sizes up to LMR-900-LLPL (5/s") 
and LMR-1200-LLPS (7/s") coax. The cable is size-compatible with 
standard LMR with the exception of a slightly smaller center 
conductor. 

Circle (506) on Fast Fact Card 
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Of the new products in the August 1998 issue, this one generated the biggest reader 
response. For more information on this product, circle the corresponding Fast Fact 
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Repeater works for 
narrowband specs 


Ritron’s RRX programmable repeater se- 
ries is FCC-approved for narrowband specifl- 
cations. The RRX transmitter, receiver, con- 
trol logic and rugged power supply modules 
withstand the rigors of most remote repeater 
sites. They deliver good intermodulation re- 
jection, sensitivity and selectivity specifica- 
lions, tested per EIA standards. The 1.5ppm 
TCXO ensures frequency accuracy during 
ambient temperature changes. It features 100% 


Conditioner charges quickly 


The Pulse Analyzer Conditioner from AdvanceTec In- 
dustries is multifunctional and easy to operate. The battery 


is placed in the conditioner; no programming or buttons 
are needed. The battery is discharged, then charged rap- 
idly and conditioned with negative pulse 
technology. The unit also analyzes the bat- 
tery and displays its capacity on the digital 
display. The conditioner is available as a 

single or four-station analyzer. 
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PCS power meter/alarm improves monitoring 


A PCS power meter and alarm from 
Celwave improves base station monitoring 
with accurate measurements of transmitter 
outpul power and 
reverse power re- 
flected by the an- 
tenna. The unit 
automatically in- 
dicates alarm sta- 
tus if low power 
output or high an- 
tenna VSWR oc- 
curs. Features in- 
clude an RS-232 
communications port for programmable 
power calibration and alarm levels using a 
PC or laptop computer. and color-coded vi- 
sual diagnostics to prompt technician action. 
Form C relay contacts permit alarm connec- 
tion to SCADA equipment. Celwave software 
offers visual display of forward power, re- 
flected power and VSWR using a laptop com- 
puter. The circuitry uses sampling and inte- 


gration techniques, resulting in an accurate 
measurement of average total power of mul- 
tiple RF carriers. 

Circle (401) on Fast Fact Card 


Snap-on RF connectors 
reduced in size 


MCX subminiature RF coaxial connectors 
from Amphenol’s Communication and Net- 
work Products Division are snap-on connec- 
tors with broadband performance through 
6GHz. The connectors are about 30% smaller 
than the current SMB series. This reduction in 
size allows engineers an option when weight 
and physical space are limited. The connectors 
include various straight and right-angle cable 
connectors for coaxial and semi-rigid cable. 
The line also includes an array of printed cir- 
cuit board connectors such as straight and 
right-angle thru-hole connectors plus a surface 
mount jack. 

Circle (402) on Fast Fact Card 


Enclosures provide network security 


Tripp Lite’s Smartrack enclosures, a se- 
ties of free-standing rack cabinets, organize 
and secure rackmount servers and network- 
ing equipment. Smartracks are four units 
taller and have a small footprint, allowing 
storage of more equipment in space-limited 
environments, Heavy duty casters allow relo- 
cation of the enclosures through standard 7- 
foot doors. The enclosures accommodate as 
much as 1,000 pounds of equipment. Built 
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in, retractable stabilizers prevent flipping 
when moving or sliding out equipment. The 
Ventilated enclosures allow air flow, keeping 
equipment cooler and preventing overheat- 
ing. They provide cable access through the 
back, top and bottom, providing more acces- 
sibility and cable management options while 
eliminating the need for raised computer 
floors. 
Circle (403) on Fast Fact Card 
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duty operation at 8W, or 15W and 50% duty 
cycle at 30W with the optional amplifier in- 
stalled. The repeater is reducible to 6W RF 
output to drive external RF power amplifiers. 
Available in a high-performance (12.5kHz) 
channel spacing, in addition to a standard 
(25kHz) model, the RRX is suitable for con- 
ventional or trunking systems. All RRX series 
terminate with N connectors, Options include 
duplexer delete for special applications, tele- 
phone interconnect, Telenexus phone line ex- 
tender, or less internal power supply. 
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Chargers communicate 
with battery EPROMs 


Intelligent Technologies’ (TECH) six- 
station lithium ion chargers communicate with 
battery EPROMs to identify chemistry, capac- 
ity and other parameters for a safe charge with 
CCCY termination. Another lithium ion 
charger, Chargerplus, offers battery charge or 
switch-selected analysis at the sixth station. 
The analysis station displays the battery’s true 
capacity in mAh and on a LCD, The analyzed 
capacity eliminates “good or bad battery” 
guesswork. The Teklogix model 7967 is the 
first in the new line, with battery communica- 
tion and selectable 4.1 or 4.2 Vde charge ter- 
mination. The charger benefits from a low-pro- 
file surface-mount and light-pipe design. 
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Antenna features 
longer radial life 


Antenex’s Moun- 
taineer base station an- 
tenna goes through 
gain and radiation pat- 
tern testing before 
shipment. The antenna 
is a durable, light- 
weight, heavy-duty ra- 
dial system that pro- 
vides freedom in 
mounting and a longer 
radial life, The antenna 
features a blue color 
dyed into the resin on a 
woven fiberglass ra- 
dome to provide long life and low visibil- 
ity, a 50-year-rated flexible seal that 
solves weathering problems, an improved 
condensation drain system that permits 
inverted mounting, a side-vent cap that 
allows for a narrower taper with lowered 
wind loading as well as a larger vent hole 
for inverted mounting. 
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Small batteries offer 


good performance 


Thomas and Betts’ lithium-polymer 
battery packs offer advantages in size, 
weight and shape. Lithium-polymer is a 
flexible solid technology that allows 
batteries to be produced in a variety of 
shapes and sizes, including cells as thin 
as just a few millimeters. Despite their 
small size and weight, the batteries offer 
at least the same level of performance as 
the other chemistries such as liquid 
lithium-ion or nickel-metal hydride. 

Circle (407) on Fast Fact Card 


Software computes 
radio field strength 


SoftWright’s Terrain Analysis Pack- 
age (TAP) and Sitebase provide software 
tools and terrain elevation databases for 
transmitter and repeater site elevation, 
RF field strength calculations, micro- 
wave design, intermodulation diagnos- 
tic studies and other functions for opti- 
mizing the design, installation and main- 
tenance of radio communication facili- 
ties. TAP uses topographic elevation 
information, specified antenna, power 
and frequency as well as other user- 
specified information to compute pre- 
dicted radio field strength from a speci- 
fied site. Computed field strength is 
based on the particular propagation 
model selected, the level of detail re- 


quired and the user-specified conditions. 
Circle (408) on Fast Fact Card 


Turnkey wireless SCADA system 


The DAC9600 radio controlled single or 
multi-site addressable RTU from RF Neulink 
protocol for applications requiring poling of 
remote transducers, or status monitoring and 
control (SCADA). The DAC9600 system is 
comprised of the RF9600 radio modem that 
can be integrated with as many as_ eight 
stackable I/O modules of same or different 
functions depending on the application. 
Simple, intuitive, user-definable software is 
available for turnkey installation. Software is 


Alarm helps prevent 
cell phone interference 


Zetron’s CellPhone Director Plus is for 
use in areas within power plants, control cen- 
ters, laboratories, hospitals, industrial plants 
and other facilities where sensitive electronic 
equipment could malfunction because of 
electromagnetic interference (EMI) caused by 
the use of nearby wireless communication de- 
vices. Upon detecting cell phone or two-way 
radio transmissions, the director sounds an 
alarm followed by a voice message request- 
ing that the user turn the communication de- 
vice off immediately. Features include detec- 
tion of analog and digital cell phones, alarm- 
ing on standby mode signals (when a cell 
phone is on but a call is not in progress) and 
a remote alarm output for connection to an 
external device such as an annunciator panel 
or alarm system. Hidden front-accessible con- 
trols and external input/output jacks allow for 
adjusting the detector for a specific coverage 
area, detection method or alarm mode. For a 
larger area, the volume can be adjusted. 

Circle (410) on Fast Fact Card 


easy to set up and 
features ex-tensive 
logging, trending | g 
and reporting ca- |, 
pabilities, as well { 
as the ability to re- 
mote-ly monitor 
and record each 
RTU’s de power 
source voltage. 
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Base station offers 
continuous power 


Eriesson Private Radio Systems’ con- 
ventional Orion low-band base station is 
based on Ericsson’s Orion platform and 
modifies the rugged Orion mobile radio for 
continuous-duty base station applications, 
providing 100W power at all times. The sta- 
tion can also be programmed for lower 
power levels. The conventional base station 
is available in two splits, 29MHz-42MHz 
and 35MHz-50MHz with 20MHz channel 
spacing. The station can be programmed 
with 128 locally controlled channels, four 
tone remote control or a single-channel de 
remote control. The station operates with 
two-wire audio and includes a new blanker 
for better reception. The menu-driven, PC 
programmable design provides field up- 
grades while allowing the programming of 
all configurations and features. The base 
station comes in a standard 19-inch rack 
mount enclosure and requires only cight 
rack units. 
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DIGITAL PAGING TRANSMITTERS 


SONIK’s PagePro high performance 
Paging Exciters and On-Site Transmitters 


offer advanced 
capabilities in a small, 
low cost, package. 


Dealer and 


Invited! 


ANALOG & DIGITAL 


INPUTS 

POCSAG and GOLAY 
Also available with 
PagePro Messenger PC, 
alpha-numeric messaging 
software 


SYNTHESIZED VHF, 
280 MHz and UHF 


2/5 Watts continuous duty 
output with digitally 
compensated 

1.5 ppm stability 
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Ask about our 
RF wireless 
modems & 
custom RF 
engineering 
capabilities! 


310 Via Vera Cruz 

San Marcos, CA 92069 
Phone: 760-752-1011 
Fax: 760-752-1411 
E-mail: sales@sonik.com 
Web: www.sonik.com 


A Wireless Solutions Company 


Visit us at IWCE, Booth #867. 


April1999 MOBILE RADIO TECHNOLOGY 87 


Pager offers on-line 
scrolling display 


The Visiplex Vision pager is a 
small, light, multiline pager with se- 
lectable multiline or one-line scrolling 
display, UHF frequencies in the 
44MHz-470MHz range and VHF fre- 
quencies in the 150MHz-170MHz 
range. Features include 16-message 
storage with 1,000 alphanumeric char- 
acters each, message time stamping 
and the choice to delete individual 
messages, or all of them. It also fea- 
tures unread message indication, four 
ID addresses, protection for 12 mes- 
sages, five selectable alerts and silent 
vibration. It offers low battery indica- 
tion and timed sequential lockout. 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 


PA system, voice-mail, 


numeric pager or telephone! 


* Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 


or visit our Web site at: 
http://www.thuneagle.com 


- 
enmther Radio é 
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4 


U.S, Patents 5,444,433 - 5,574,999 -D.377,795 
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Antennas improve 
phone performance 


Larsen Electron- 
ics’ Gemini dual band 
series antennas oper- 
ate in the 825MHz- 
896MHz and 1,850- 
MHz-1,990MHz fre- 
quencies and have 
been designed to en- 
hance the dual band/ 
dual or tri-mode 
phone performance. 
In calls made from inside a vehicle, the metal 
vehicle body usually blocks and distorts much 
of the signal. An external antenna to pick up 
and transmit the signal above the roofline of 
the car can solve this problem. Used in con- 
junction with hands-free kits, the Gemini se- 
nies is designed to increase range, improve re- 
ception and reduce the number of dropped 
calls. Kulrod copper plated whips, resin poly- 
mer plastic bases and Digishield coax com- 
bine to create a low-loss, glass mount antenna 
that delivers a full 3dB gain in PCS and cellu- 
lar bands. 
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Repeater offers wide 


band circuit design 

The Powerpeak Fastplus MRX450ZX 
trunking repeater from Uniden offers a full 
450MHz-494MHz range and has a wideband 
circuit design that allows operation across the 
450MHz494MHz range with no retuning. 
The compact vertical format repeaters and 
companion RF power amplifiers are space- 
efficient and cost-effective. The repeater 
mounts five wide in a standard 19" rack, 
occupying only 13” of rack height. The unit 
also has an internally mounted conventional 
and trunking controller. As spectrum 
refarming nears, the repeater is prepared to 
quickly switch from 25kHz channel spacing 
operation to 12.5kHz. The repeater’s stan- 
dard, shared conventional and trunking capa- 
bility will allow the conventional operators to 
transition into LTR and expand their cus- 
tomer bases, The switch between conven- 
tional and trunking is also done automati- 
cally. The built-in single tone/code CTCSS/ 
DCS encoder/decoder allows conventional 
operation, removing the channel from the 


trunk group until the traffic clears. 
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Microphone plugs in mask or headphone 


Earmark’s 
new version of 
the speaker mic 
(ESM), the C se- 
ries, can accept 
add-on accesso- 
tries. ESM en- 
ables users to 
switch between 
a sac mic or 
throat mic and a wide variety of headphones. 
Also, new features include an integrated lock- 
ing connector between the mask mic or head- 
phone and the ESM body. In cannot be pulled 
out accidentally, but users can slip it on and off 
with a gloved hand. It offers a speaker mic that 
assures optimum sound, and the option to con- 
nect an Earmark sac or throat microphone to 
send a message through an SCBA mask, over 
the radio or a headphone tailored to assist with 
special requirements. Housed in a tough, 
splash-resistant case, ESM is made to endure 
weather elements and fire ground conditions. 


Also, ESM is equipped with its own high pro- 
file, remote PTT switch, the “Big Red” button. 
A threaded, mini-UHF connector keeps Big 
Red's cords secure on top of the ESM. Its 24- 
inch cord offers ample freedom to put Big Red 
where it is needed. 
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Drop cables meet 
NEC guidelines 


Trilogy Communications’ drop cables 
are a series 6 drop cable exclusively for the 
wireless and microwave TV industries. This 
drop cable includes a built-in antenna dis- 
charge ground wire that eliminates the need 
to install a completely separate ground sys- 
tem. The product meets NEC guidelines for 
static electricity protection at a reduced in- 
stallation cost. MVP drop cables are available 
in standard sizes of 59, 6, 7 and [1 along 
with MC2 trunk and distribution cables. 
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io modem is-a reliable, 


high-speed digital communications modem capable of linking various electronic devices. 
With the use of spread spectrum technology, the need for an FCC site license is elimi- 
nated. Standard features include unlicensed operation, frequency hopping spread-spec- 
trum technology, 50 user-selectable sequences, point-to-point, point-to-multipoint and | 
broadcast transmission modes, adjustable data rates from 1200 baud-115200 baud opera: 
tions, RS232/RS485 interface and multiple repeater capabilities. 
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System enables AVL for small fleets 


Kenwood Communications’ 
small fleet tracking system en- 
ables AVL for small- to medium- 
size fleets. The system includes 
the KGP-1A and GP-IB GPS 
modems and mapping software. 
using Kenwood mobiles and an 
existing standard office PC for 
vehicle tracking, remote moni- 
toring and control. The KGP-1A, 
installed in the vehicle is a GPS receiver and modem with antenna 
included. The KGP-1B is the base station unit that incorporates and 
built-in modem with microprocessor control for the base station and 
mobile unit coordination. The radio connection is through the 
Kenwood TK-760/860 series conventional mobile. The AVL units are 
capable of as many as 256 mobile [Ds. A user’s PC, equipped with 
mapping software allows the user to visually track vehicles. Vehicles 
can be tracked on a base station PC monitor to improve operational 
efficiency and security. Built-in features of the system include remote 
monitoring and control via the vehicle unit’s connection to sensors 
and switches. 
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Design module offers PMP systems 


EDX Engineering’s Network Design Module is a comprehensive 

engineering tool with a section dedicated to the design of a wide 

variety of point-to-multipoint (PMP) systems including LMDS, MDS 
and WLL. The module is divided into two sections, one for cellular 
and PCS applications and one for PMP applications. The PAP capa- 
bilities of this module include full forward and reverse link signal 
level, C/I ratio, fade margin and percent service availability studies for 
first, second and third best servers. Microwave fade and rain outage, 
terrain obstructions and building obstructions are all considered in the 
link reliability calculations. The module incorporates tools for fre- 
quency planning optimization as well as initial layout of PMP system 
hubs and customer terminals (CT) in an arbitrarily user-defined serv- 
ice area, This allows rapid initial design estimates of coverage and 
service profiles for a new PMP system anywhere in the world. 
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Test set complies ia be shat 


IFR Americas has en- 
hanced its IFR-1900 
CSA, which complies 
with the requirements of 
the latest TIA/EIA-163 
digital standard. The CSA 
allows comprehensive 
tests on 800MHz- and 
|,900MHz-capable systems. Incorporating capabilities to analyze 
both layer 2 and 3 protocol, low-level power accuracy down to — 
40dBm and adjacent power measurements tools, the CSA performs 
testing without taking the base station off-line. The standard constel- 
lation 1Q display allows quick assessment of digital mobile or base 
station transmitter modulation. Providing full support of ELA/TIA— 
136 standards, the CSA tests ACELP and VSELP vocoders. The 
CSA complements 2GHz with a spectrum analyzer, digitized oscillo- 
scope and DVM and SINAD functions. Users can choose from a wide 
array of application software options, including the conformance test 
software, which verifies the software conformance of E[A/TIA-136 


mobile equipment. 
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Radios o offer UHF LTR tru trunking ~ 


Motorola’s 1225 LS series radios are available as portables 
with and without keypads and mobile radios. These 
radios provide users with reliable UHF LTR 
trunking and UHF conventional frequency systems. 
The PTT button gives an audible tone, alerting users 
they can begin transmitting their messages. The ra- 
dios feature single push-button features and an al- 
phanumeric display. Three instant access buttons 
allow users to select desired combinations of fea- 
tures such as scan and home channel revert. The 
scan feature enables users to listen to and respond to 
many conversation groups through the workday. 
The home revert button sends users immediately 
back to their home: channels, Telephone intercon- 
nect may be programmed into some radios to allow 
foremen, supervisors or managers to make calls. 
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Voltage monitor protects equipment 
SSAC’s three-phase voltage monitor with automatic voltage range 
selection, the PLMU series, provides protection against premature 
equipment failure caused by voltage faults on the three-phase line. 
This series of octal plug-in voltage monitors uses a microcomputer 
circuit design that senses under and overvoltage, voltage unbalance, 
phase loss and phase reversal. Protection is provided even when re- 
generated voltages are present. The nominal input voltage is selected 
via an onboard knob, the voltage range is automatically selected by 
the microcomputer (50Hz = 240Vac. 380Vac; 60Hz = 240, 480Vac). 
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TRANSMITTER LOCATION 


1 
i | 
Doppler Systems Inc. 
PO Box 2780 Carefree, AZ 85377 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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Spectrum analyzer 
measures up to 4GHz 


Anritsu’s MS2668C spectrum analyzer 
has the ability to make measurements up to 
4GHz and provides good noise-level perfor- 
mance over the 9kHz-40GHz frequency 
range. The analyzer is suited for measuring 
microwave point-to-point and LMDS radio 
systems, subsystems and components. The 
analyzer obtains -135dBm noise level at 
1GHz and -121dBm noise level at 40GHz 
with a 10Hz resolution bandwidth. Har- 
monic distortion is -90dBe at 20GHz. It can 
characterize amplifier, mixer/converter or 
transceiver performance, as well as radio 
systems and networks. It can measure trans- 
mit power, adjacent channel power, noise 
power, spurious emissions, two-tone 
intermodulation distortion, harmonics, and 
carrier-to-noise. 

Circle (423) on Fast Fact Card 


COMPLETE 
SURGE 


e AC Power UL 1449 
2nd Edition 


¢ T1/ El lines. 


* COAXIAL lines N, 7/16 
DIN, TNC, SMA... 


a for Radio, 
Wireless and 
Cellular base 
Stations. 


€ CITEL 


1-800-CITEL-4U 
1111 Park Centre Bivd., #340 
Miami, FL 33169 
(305) 621-0022 -Fax (305) 621-0766 
Visit us on the internet at: 
hitp:www.citelprotection.com 
6 mail: citel4u@ix.netcom.com 
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Transmitter tests 
indoor coverage 


The Lizard from Berkeley Varitronics is 
a portable, battery-powered 1W CW or 
modulated stimulus transmitter used for in- 
door coverage testing. The transmitter can be 
used for LAN set-up and evaluating network 
performance. In a typical application, one or 
more Lizards are placed throughout and are 
of interest and set on different channels. 
While measuring and recording field strength 
using one of BVS’s portable signal strength 
meters. 
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Modem & amplifier 
certified by the FCC 


Young Design’s Model 2400 frequency 
hopping spread-spectrum radio modem and 
the model AMP2440 pole mounted bi-direc- 
tional amplifier have been certified by the FCC 
for license-free operation in the 2.4GHz band. 
Ranges farther than 50 miles line-of-sight can 
be achieved with modem and amplifier when 
used with 24dB gain grid dish antennas. The 
radio modem and amplifier have been certified 
with a wide range of omni, yagi and grid dish 
antennas. The radio modem is an RS-232 in- 
terface and operates point-to-point or point-to- 
multipoint at speeds up to 115.2Kbps async. It 
can also be contigured to operate at 64Kbps 
synchronous for point-to-point wireless data 
links. The radio modem can be used without 
the amplifier for short-range links using smal] 
whip antennas and several miles using outdoor 
gain antennas. The radio modem is a water- 
proof bi-directional pole mounted amplifier 
and consists of a low noise receiver pre-ampli- 
fier as well as a transmit power amplifier. The 
remote mounting feature allows the amplifier 
to be mounted next to the antenna, which 
places the full transmit power where it is most 
effective. 
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Fault finder locates 
amplifier problems 


Zetron’s model Z907 fault finder provides 
fast notification of power amplifier and an- 
tenna problems at PCS sites. The fault finder 
continuously monitors forward RF power 
and antenna return loss in the 1.8GHz to 
2.0GHz frequency band. The fault finder fea- 
tures user-adjustable thresholds that generate 
an alarm output when forward RF power or 
antenna return loss falls below the threshold 
value. Alarm outputs can be integrated with 
existing PCS site monitoring equipment to 
report alarm conditions to a central location. 
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Recording system 
offers call archiving 


Dictaphone’s da Vinci system is a public 
safety communications recording system that 
provides call archiving and retrieval features 
(da Vinci CAS) and quality assurance tools 
(da Vinci QAS). The design enables public 
safely operations to routinely monilor and 
evaluate their interactions with the public for 
quality assurance, and to record and quickly 
retrieve their voice conversations together 
with their CAD data screens for a complete 
record of incident-handling. The CAS uses a 
Computer Telephony Intelligent design to 
collect data from the facility’s telephony, 
computer and radio systems to store along 
with voice recordings. This can include a 
caller's phone number (AND), location (ALI), 
the phone number and extension dialed, an 
incident number or type from a CAD system, 
and talkgroup and radio [Ds from a trunked 
radio system. 
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Mobile antennas 


dissipate noise 


The Maxrad MHBDC2202 mobile 
anlenna covers frequencies from 
220MHz to 225MHz and features a 
bandwidth of 1S5MHz with a VSWR of 
1.5:1. This antenna provides 2dB gain 
when installed on a ground plane, and 
unity gain if used without a ground 
plane. Its de-grounded base coil helps 
dissipate noise, thus improving overall 
system performance. The antenna does 
not require field tuning. Also new are 
the (B)MN integrated connector anten- 
nas that operate in ISM frequencies be- 
tween 902MHz and 928MHz. These 
antennas were developed for demand- 
ing OEM applications and feature an 
integrated type N connector housed in a 
UY-stable polycarbonate housing, 
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Brochure features power meters 


Boonton Electronics’ brochure on 
its RF power meters and voltmeters ex- 
plains how the instruments conduct fast, 
efficient ATE production tests. The 
eight-page, color brochure places em- 
phasis on model 5230 series RF power 
meter/voltmeter, model 4230A series RF 
power meters and model 9230 series RF 
voltmeters. The brochure highlights the 
model 5230 series’ ability to measure 
power and voltage simultaneously, the 
model 4230A’s five-digit resolution and 
90dB dynamic range and the model 9230 series’ ability to make dual- 
channel and differential voltage measurements, Specification charts 
are provided for simple and quick review of instrument capability. 
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Communications tech reference 
book works with Web page 


Technology Futures’ sixth edition of Communication Technol- 
ogy Update provides an overview of the history, latest develop- 
ments and current status of a wide variety of communications tech- 
nology. Revenues, technical descriptions and user statistics are pro- 
vided in most chapters to help the reader evaluate and compare 
technologies. It can be a training tool for those who are new to the 
business or a particular technology. This edition also provides a 
companion home page on the Web at www.tfi.com/ctu/ that gives 
updated information, which is submitted by chapter authors and 
readers. People familiar with specific technologies will be invited to 
send periodic updates for the Web page. The Web page offers links 
to other Internet resources. 
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Site offers Y2K resource center 
ESRI is implementing a comprehensive program to help make 

the transition to 2000, which includes a Y2K Resource Center on 

the company’s Web site. ESRI is committed to ensuring that all 


software releases in 1998, and beyond, meet a minimum level of 


Y2K conformance. As ESRI users prepare their geographic infor- 
mation system (GIS) applications for the transition to Jan. |, 2000, 
they can access the Resource Center to view information on specific 
software releases. For each release, reports are available that list the 
compliance level and relevant Y2K support information including 
useful facts about date support and handling in each software. The 
resource center also has an email address where users can send ques- 
tions and comments about Y2K issues. 

www.esri.com 


Web site offers refurbished test, 
measurement equipment list 


Hewlett-Packard has listed end-of-production equipment and 
more than 1,200 refurbished test and measurement products on the 
Web at www.hp.com/go/refurbished. The refurbished equipment, 
which can be ordered by phone, comes with a one-year limited 
warranty, covering all the components covered by HP warranties on 
new products. HP also offers extended warranties on most products. 

www.hp.com 


UTC releases Y2K planning guide 


UTC, the Telecommunications Association’s Guide for Year 
2000 Contingency Planning is designed to help UTC’s members go 
beyond fixing known Y2K problems and prepare for unforeseen 
failures which may not occur until some time after the date change. 
The guide contains contingency scenarios for Y2K-related failures, 
outlined plans and suggested resources to help prepare responses 
and highlights of particular dates when Y2K anomalies are most 
likely to occur. The guide is the product of the UTC Year 2000 Task 
Force, which is composed of member representatives as well as 
UTC staff, UTC has posted the guide in the Members-Only section 
of its Web site. Members can access both Microsoft Word 7.0 and 


Adobe formats to facilitate downloading it from the Internet. 
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Catalog provides power supplies 

Todd Products’ /999 Power Supply Catalog is nearly double 
the size of last year’s catalog because of the addition of numerous 
power products designed to improve the manufacturing performance 
and reliability of all OEM devices. The new CPCI and DPCI Com- 
pact PCI power supplies have been designed to support the latest 
equipment manufactured for the rapidly expanding wireless tele- 
communications, computer and Internet markets. These ac/de and 
de/de clones are 1SOW and 350W Compact PCI units that meet 
PICMG specs. The company’s standard line includes more than 260 
power supplies. 
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YOUR WORLD. 


Preserve 
Conversations with... 


..OMNICRON Professional Voice Logging Recorders. 
Automatically record your 
important phone conversations, 
two-way radio messages, 
conferences and meetings - 
under $500.00 per channel 


* Voice activated recording 
° 2,8, or 16 hours of solid 
talk time on a standard 
audio cassette 
¢ Talking clock repeats time and 
date on optional time track 
* Alarms monitor tape movement to prevent operator error 
* Instant review of messages ¢ Full line of aecessories 


OMNICRO 
LEC TRON IC 


581 Liberty Highway 
Putnam, CT 06260 


860°928+0377 
MALLETS ROLE) FAX: 860°92896477 


www.omnicronelectronics.com 
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100 AMPS CONTINUOUS 


DuraComni 


MB 100M Power Supply from DuraComm 


13.8 VDC Output Rated at 100 amps 
continuous duty in a package that fits 
a standard rack, is only 3 1/2" tall and 
meets “half rack” depth requirements. 


* 3 Other Models available, starting at 40 Amps Continuous 
* Modular, expandable construction 

* Dual thermostatically controlled cooling fans 

* Battery back-up module available for UPS 


Join DuraComm in the switch-mode revolution! 
Contact your communications distributor 
or call or fax us Toll Free. 


Phone |*800°467*6741 Fax |°800°825+1 403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City,MO, On the Web at www.duracomm.com 
64116 e-mail: duracomm@duracomm.com 
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AE CommSupply 


YOUR WIRELESS WAREHOUSE 


- i 


ANDREW. 
Accept No Substitute 


¢ HELIAX” 
Coaxial Cable 


« RADIAX” 
Radiating Cable 


¢ Cable Connectors 


° Installation 
Accessories 


¢ Jumper Assemblies 
Call or fax to receive our catalog 


B00-e55-bece © FAX 800-c8c-3266 
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Haraseth Harrer Treanor 


Changes at the Association of Public Safety Communications Offi- 
cials, International (APCO), South Daytona, FL: 

Ron Haraseth moves from deputy director of AFC (Automated 
Frequency Coordination, an APCO subsidiary) for Field Operations 
to director of AFC. Haraseth succeeds acting AFC director John 
Ramsey, who resumes his duties as APCO deputy executive direc- 
tor. Cheryl Harrer, deputy director of administration, advances to 
deputy director of the AFC. 


Promotions at Hutton Communications, Carollton, TX: 

James R. Andrews, senior vice president, becomes executive 
vice president. Robert Treanor, general manager of Hutton’s Dal- 
las sales and warehouse branch, advances to vice president, super- 
vising all six of Hutton’s U.S. sales and warehouse branches. 


Telus Marketing, Tomball, TX, names Jim Cavender its Re- 
gional Manager of the Year, Cavender is the western regional man- 
ager for Amphenol, Meriden, CT. 


Sammy A. Miles departs SigNet Paging, Raleigh, NC. as presi- 
dent, to join In-Touch Management Systems, Melville, NY. as se- 
nior business and sales analyst. 


Douglass R. Hall, vice president of operations for Comsearch, 
Beachwood, OH, moves up to president. 


Jim Schlichting, deputy chief of the FCC’s Common Carrier 
Bureau, joins the FCC's Wireless Telecommunications Bureau as 
deputy chief. 


Mary A. Boyd leaves LifeSafety Solutions as senior vice presi- 
dent. to join Lucent Public Safety Systems, Lisle, IL, as director of 
external affairs. 


Richard Hozik, chief financial officer of LCC International, 
McLean, VA, also becomes the company’s senior vice president in 
charge of its towers business. 


Changes at EMS Wireless, Atlanta: 

Kenneth A. Czosnowski departs Allen Telecom, Cleveland, OH, 
as vice president of OEM sales to join EMS Wireless as director of 
OEM sales. Gregory L. Motl leaves Allen Telecom as OEM major 
account Inanager to join EMS as an OEM account manager. Will- 
iam G. Everts departs Allen Telecom as senior OEM account 
manager to join EMS as an OEM account manager. 


Kathryn LeNormand joins EDX Engineering, Eugene, OR, as 
vice president of sales and marketing after managing customers on 
the West Coast for Motorola Cellular Infrastructure Group, Rolling 
Meadows, IL. 


A. Lindsay Wallace departs NACT Telecommunications, a 
wholly owned subsidiary of World Access, to become president of 
the Atlanta-based World Access equipment group. He replaces 
Hensley E. West who retires. 
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Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
Manager 


Mail: 
Overland Park, KS 66212 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


9800 Metcalf Ave., 


professional services 


FREDERICKG. GRIFFIN, P.C. 


o 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paying, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


aia 


TELLCOMMUHICATION S¥STLMS 
OF SIGH AND CONSLATING SERVICES 


ERNEST N. MANN 
PRINCIPAL 


609 NORTH: CREEK RD 
GRILNHELD CENTER 
MP ¥ YORK 92823 


MCCON 


Mobile Communications Consulting 
5.R. McConoughey, P.E. 
Principal 


14017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: 1850) 224-4451 * FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


* FACTORY TRAINED "TECHNICIANS . 
& * SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE 
* EDACS & AEGIS « 
* VOICE GUARD CERTIFIED » 
+ MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS «+ 
Route 2, Box 338C » Lynchburg VA 24501 ae 


ERICSSON & 804-237-3427 @B San 


PROJECTS UNLIMITED 
INTERNATIONAL 


Specializig in Communications Solutions tot Developing Countries 
international and Domestic Consulting Services 

* Voice/Data HF/VHF/UHF/Spread Spectrum 

» Fax & internet email by HF radio 

* Manufacturer Support 

+ Installation/Training 


P.O. Box 146, Twin Peaks, California 92391 USA 
909-336-5216 909-336-5217 Fax 
email: projunitd @compusetve com 
Niip:/ourworld.compuserve.com/homepages/projuntid/ 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


ROBERT H. SCHWANINGER, JR. 
ATTORNEY ATLAW 


BROWN AND SCHWANINGER 
1835 K STREET, N.W. 

SUITE 650 

WASHINGTON, D.C, 20006 
(202) 223-8837 


GE PORTABLE SERVICE 
* FAST TURN 
*WARRANTY 
= $48.00 hr/2 hr. MAX 
«PARTS GE LIST 


+ RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., seaman KY 42301 


502-683-0936 


= So 


MIIROTT 


COMMUNICATIONS GROUP 
RAYMOND C, TROT, P.E. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving. Texas 75038 
972/580-1911 * Fax: 972/580-0641 
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employment 


RADIO COMMUNICATIONS 
TECHNICIAN 


Continuous Testing 
$43,477.08 - $52,847.28 Annually 


South Bay Regional Public Communications Au- 
thority, a 9-1-1 dispatch center in Southern Cali- 
fornia, seeks individuals with a minimum of 3 
years experience in the repair of land mobile two- 
way radio communications equipment including 
Motorola mobiles, portables, repeater systems, 
etc., bench and field repairs, tower work and 
installations. Qualified candidates must possess 
a FCC General class license or Naber certifcate. 


Benefits include participation in the Public Em- 
ployee Retirement system for the 2% at 55 plan, 
South Bay Regional Communications Authority 
contributes the full amount of the employees’ 
portion to the Public Employees’ Retirement Sys- 
tem, optional participation in 457k retirement plan, 
excellent vacation and medical benefits. 


For an application, please call 
(310) 973-1802, extension 222. 


Come live in Steinbeck Country...minutes 
away from the Monterey Peninsula! 


Two-Way Radio Technician experienced in 
LTR trunking, mobile & portable radio, 
Selfmotivated. Excellent salary & benefits. 
Send resume to: 


EDEN COMMUNICATIONS 
520 | Brunken Ave., Salinas, CA 93901 
Fax: 831-422-8524 


Immediate opening for a Portable Technician 
in the Knoxville, TN area. Near the Great 
Smokey Mountains & Dollywood—a hunting 
and fishing paradise! Must have 5 years 
experience repairing Motorola and General 
Electric equipment. Salary to $35,000 DOE. 
Excellent benefits package. Contact Jim 
Hayes at (423) 546-0311. 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


¢ Technicians ¢ Engineers ¢ Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


=. PERSONNEL RESOURCES, INC 


"PO. Box 14570, Cincinnati, OH 45250 
E-Mail, Careercomi@ AOL.com 


gnc 1989 
® 606-491-5410 FAX 606-491-4340 


COMMUNICATIONS ENGINEER 
City of Mesa, Arizona 
$46,878 - $63,284 Annually 


A Communications Engineer is responsible for 
the research, design, cost estimation, specifi- 
cation, proposal evaluation, project manage- 
ment, and acceptance testing of specialized 
communications systems for various City de- 
partments, 


Qualifications include: Bachelor's degree in Elec- 
trical Engineering, Communications Engineer- 
ing, Electronic Engineering, or related engineer- 
ing field, and any combination of training, edu- 
cation, and experience equivalent to five years 
full-time employment in designing and/or modi- 
fying radio communications systems. Must 
possess a valid AZ Driver's License by hire date. 
Must possess one of the following within one 
year after hire date: a) a Federal Communica- 
tions Commission (FCC) General Class Radio- 
telephone certification; or b) a National Associa- 
tion of Radio Technicians and Engineers 
(NARTE) certification as an Engineer. 


Known for its Great People, Quality Service, Mesa, 
Arizona is a thriving community that ranks 
among the top cities in the U.S. for its quality of 
life. With a population of more than 350,000, 
Mesa is the second largest city in Arizona. The 
Phoenix-Mesa metropolitan area has many ac- 
tivities and amenities. Mesa Public Schools have 
repeatedly ranked among the top high schools 
nationwide and have received numerous awards 
for innovations in curriculum. 


Applications for this position are currently 
being accepted until a sufficient number of 
applications have been received. Interested 
applicants may call (602) 644-2572 for more 
information or visit the City of Mesa Person- 
nel Division at: 20 East Main Street, Suite 
250, Mesa, AZ 85211-1466, or visit our web 
site at: http:/Avwew.ci.mesa.az.us. EEO/AAE 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 


Send resume to: 


employment 
RF TECHNICIAN. 26-year-old grow- 


ing company in Beaumont Area is seeking 
Techs to perform bench work on portable 
radios. One year experience in radio repair 
desired. Great salary, benefits & profit shar- 
ing. Call John at (409) 755-7714 or mail 
resume to: NCI, 313 S. LHS Dr, Lumberton, 
TX 77656. Fax resume to: (409) 755-7810. 


COMMUNICATIONS TECHNICIAN 


Growing independent communications 
sales/service organization servicing the 
greater Kansas City area has an immediate 
need for one dedicated individual to join our 
team. Candidate must have five years service 
experience, including fixed & mobile field re- 
pair, mobile & portable bench repair and LTR 
experience. FCC and/or NABER certified 
preferred. Candidate must be customer ori- 
ented, well organized and willing to accept 
supervisory and training kates: Fo Top 
flight pay for excellent individual, benefits, 
bonus. Please send resume to Kevin. Ph: 
816-524-1047. Fax: 816-246-0677. 


SALES ENGINEER 


Davicom Technologies Ltd. is seeking a SALES 
ENGINEER for the company's RF (filters & an- 
tennas) and site monitoring products. This per- 
son will provide technical and sales training to 
the company's Manufacturer's Representatives 
and Dealers; provide specification assistance 
on quotes/bids; represent Davicom at national 
and regional trade shows; and will travel with 
reps and dealers to visit key customers. 


The successful candidate will be technically 
proficient with RF applications, specifically those 
related to wireless telecommunications. He or 
she must be able to analyze technical informa- 
tion about customer sites and develop specific 
product recommendations. Sales and/or sales 
management experience is required; must be 
willing to travel an average of two weeks per 
month, 


Davicom offers a competitive compensation 
package; relocation is not required. Fax or e- 
mail resumes to: Francois Robitaille, VP Mar- 
keting & Sales, Davicom Technologies Inc. Fax: 
819-370-4353; e-mail: frobitailie @ davicom.com 


ELECTRONIC COMMUNICATIONS TECHNICIAN 


Los Angeles County Department of Public Works is seeking a journey level individual, with 
experience in state-of-the-art telecommunications. Able to assist in design, installation, 
maintenance, repair and documentation of the Department's integrated data, telephone, 
radio, and telemetry communications systems. Capable of troubleshooting from the sys- 
tem level to the component level. FCC, APCO, etc. certificate. Able to operate within 
current Windows word processing and database programs. Must have good communica- 
tion skills and be able to work in a team environment without direct supervision. Open until 
filled. Contact Personnel Division for Job Bulletin and Application at 626.458.2141. Exam 
No. C-6541-C; Bulletin No. 690-012; Salary: $4380 per month. 


Los Angeles County Department of Public Works. Personnel & Public Affairs Division 
900 S. Fremont Avenue, Sth Floor, Alhambra, CA 91803-1331 


COMMUNICATIONS TECHNICIAN 


Located between Chicago and Milwaukee, RADICOM Busi- 
ness Communications is seeking individuals for both bench 
service and field service work. Two years of post high school 
electronics education is required. FCC, or PCIA, certified is 
preferred. Service will be on various business and public safety 
communications systems. 
background and typing skills. Full benefits, 401K, and Cafeteria 
plans. Salary commensurate with experience and skills. 


Applicant needs computer (PC) 


Send or fax resume to: 


Radicom Inc. 
2604 Chapel Hill Rd., McHenry, IL 60050 
Fax: 815-385-4368 «* Email: Chammarstrom@radicom.com 


Promote your company and post a job 
opening with an ad in the Employment 


section of MRT classifieds! 


Call Dawn Rhoden today! 


1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


Communication Technician 


We are a rapidly growing Motorola/Ericsson 
shop looking for a FCC/NABER certified bench/ 
field technician with trunking and console ex- 
perience. We offer full benefits including 401K 


and factory training. Please fax or send your 
resume with salary requirements to: 


Radio Works! Service Inc. 


*soo7nneo™ cosa rx | | WOU ARE 1-800-347-9375 
Attn: Service Manager Fax 913-967-1735 
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paging systems 


The People Finder” t 
Replacement Is Here!! 


& 
oY 


“ . 
795 It blows away the competition... G 


$ 


The VS3100 


Advanced Desktop Paging System 


All-In-One Design: Keyboard, Transmitter 

& Display 

500 Pager Capacity 

Wireless Alarm Input 

24 Dry Contact Inputs [expandable to 408) 
Multiple RS232 Ports 

Reports Package 


A 


#=VISIPLEX 


1141-G Lake Cook Road, Deerfield, IL 60015 
Phone: (847) 405-0771 Fax: (847) 405-0776 Web site: www. visiplex.com 


Circle (100) on Fast Fact Card 


Invest your advertising dollars where your 
prospects invest their time... 


MANE. CLASSIFIEDS 


prof. coms. services accessories 


Engineering For The Wireless World \¥" WIRELESS CELLULAR 
Wireless Communications Systems and Facilities CAR STEREO MUTE 
Define Acquire Build Manage ” ONLY 1 WIRE INSTALLATION + GROUND! 
Design Zone Test Operate INSTALLS IN JUST 2 MINUTES" 


Unique patented plug in fuse replaces car stereo fuse 


RE t Cc on. s u It an t Sos: In Cr fo cut out power to radio when unit detects the RF 
‘4 es ee : ag - signal from any analog or digtal celular plone. When 


100. ‘Woodbridge Center Drive, Suite 20 1 your phone rings, it suits down the power to your car Part No. 9122 RFK 
; Woodbridge, NJ 07095 : radio and turns radia back on when you end the call--- 


800-247-4796 all without any wires! (Will not work with PES.) $4 9 gS 


swe MUMACCELE 5:1: (562) 809-5090 © Fax: (562) 609-1248 


Offices Nationwide & International CYTRON! 


Circle (101) on Fast Fact Card 
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“Vehicular répeaters extend hand-held communications by connecting 6 existing high-power mobile 
radios and repeating conversations iff both. directions. Hand-helds 1-2 miles from a vehicle maintain 
reliable conmunications with the base up to: 50 or 60 miles away. ~ 


The SVR-200 voitoular repeater 18 agost efiectivé solutiod a 1 ame full coverage for haaidticias. 


in  britical babys safet\g 
3 Voice 7 


NEW & USED EQUIPMENT 


mororota Radiuy 
Lowest Prices! 


GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


Ne Ww and Used 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


FOR SALE 


3 TRIDENT TNT 100s 
$1200 ea. 


Call Mike at 352-307-2000 


* PAGERS *« EXPORT ITEMS «+ ACCESSORIES * 
* SVNNSLNV © SW3LSAS ASMNYNL ¢ SLYVd. 


SVR-200 


Circle (102) on Fast Fact Card 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 
HT1000, MT2000—$70 


GP300, P110—S$50 * VISAR—$110 
HT600-$48 * MOBILES—S25 * SABER—$55 


HT50—$50 * STX—3$35 * SPECTRA—3$35 
PROGRAMMING INTERFACE—$95 


ROADRUNNER COMMUNICATIONS 
PO Box 654 « South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


CELLULAR & PAGER LABELS 


Se Labels for pagers, cellular phones and two-way radios 
we Pom ‘with your company’s logo. Warranty labels for batteries. 
Bar-code printing systems. 

Call us for free samples. 


FOR SALE: USED RADIOS 
800 MHz LTR Mobiles 
EFJ @ Kenwood @ Uniden 


800 MHz Motorola Mobiles 
Maxtrac @ Spectra 


UHF Conventional 
Kenwood @ Midland @ Motorola 
Call for Current Selection! 
MOBILE RADIO ENGINEERING 
Ph: 612-544-3319 Fax: 612-544-2078 
E-mail: MRE@VISI.COM 


ADVANCE LABEL & TAG 
Ak 1725 N. McDonald St. 
pe Kinney, TX 75069-8230 
FAX: 972-548-2518 972-542-5345 
www.altag.com 


World Class Service for Worldwide Customers! 


UD 


1-800-466-5345 
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classified 


BUY * SELL * TRADE « CLEAN WORKING EQUIPMENT 


Bases. Repeaters, Paging TX 
5-MSF 5000/C 74C0X8 7106 450 MHZ 100W Repealor From... . Call 
20:MSF $000 C74CLB 7106 UHF 110W Singie/Mul) user Programmed 
SMG OES TENS OHA OT From .. . $2500 
6-Mot MCA-100 UHF 25 Want Repeater From .. $1495 


3-Micor TSW UHF Repeater ind Pye eae ewe OD 
1-Micor 250W UHF Repester 0 cece errrce en eee Call 
20-GE 900 MHz-PRG-Be 45 Peper t ‘Digna Paging Station . Cat 
10-900 MHz Paging Tx Mot, GE, Gmngor . 3 From... $903 


20-Mast ILE 75WY UHIF Motte Repeaters wi Duplexer From $295 
10-MICOR 600 Mrtz Repeainrs 1251 From .. . $1000 
50-Mkor Base/Ropeaters 100-375 Watl Low or VHF . From... . $705 
1-MSR 2000 Base/Paging TX C74GAB & C73KSB Aptr From .. . 31505 
20-Mastr 1 Baso/Rlepeaters 60-250 Wort All Bands From... $1405 
20-Mitrek Base 100 Wait Al Bands - -----. Cat 
26-Aerotron Pioneer 1000 VHF Repeaters ACSB 251 vee Call 
cialis 25-60 Mitts, 


60-Ranger 100 Watt 32 Channel...) 5 From .... $205 ae Ef r day For Yi fe) 

200-Mitrek 30-90 MHz 100 Watt Sale From $150 f 4 i i 

20-Doka 3642/42-50 MHz 100 Wart F From... . $100 J 

200 Mast 11 30-50 MHz 60-100 Wall... vee From... $50 ‘at alog: s , 
Sentaicat tate Mnenet Paaxtcers & eriyuvater 


equipment for sale 


WOO-Marek 39-50 Mrz 60 Watt $60 
10-Mkgand 70-0508 100 Wait F/M, 90-42 MHz... 0. .----.-. 5108 
Mobiles 150-175 Miz 

1O-Marek 45-00 Watt 4 Ch... . From... .. $50 
6-Mdland 70-490 B F/M .. . a From , ., . $100 
SO-Syntor X 110 Wan 32Ch cece cess FROM... $200 www. antenex.¢o 
2OMasir Il BO-100 Wath BCH ov. c eee eee ees From .. $50 
20-Deka S 100 Wat Beer te From $100 
50-PAC-AT 1 5 Wan Mobile Repeater <aeetne From $100 
200-Aeroton Pioneer 2000 ACSB 25W |, ------ Col 
WHE Mobiles 4f0-470 MHZ 

3O-Synior X 9000 F74KEJ 310 Walt... - Sala..... $505 
4O-Spectra TSAFWA?HASAK 1 108Vatt 13000 From... . $795 
4-Ranger S0Watt ~~ From $200 
8-Deka SX 100 Wan . Fron $300 
20-Syntor X T3AVBJ 92 Ch 110" From . $700 
20-Sysiom 9000 PAC-AT 4KEAQGA . Ps From $496 
50-Mastr Il 45-100 Walt Repeater Builders... From $100 
1S: Met PAC-RT Mobile Repeaters From... . $200 
‘So-Marek T44JJA 50 Watt . . From $100 
£90 Mitz Mobltes 

WO-MTM GOCOA-T Hurry 22... ee eee eee 2 From... $405 
20-Syntee X 9000, 35 Went scapes From... . $100 
$ Spectra TASKGASSICOAK 142 Smarts w VAS & Sten nee ee . Cas 
$0'Maxtrac BOOT 15-35 Watt BTB-7 ............. From... . $150 
20-Spectra ROO... .. - cette eens ee Bale From $296 
2OEX 1195 Watt WAM II PA. veee , From... , $100 
Misc tems 

40-Centracern fl Control Eq, Corecies BIM, CEB, Panels, Cabmets Call 
8-Comracom | Consoles & Lots of Parts -. 0... 0.50000. 0 00 ee Call 
§00-MOT & GE Tone & DC Revnotom All Types occ eee Call 


BARNETT ELECTRONICS INC. 


330 HWY 236 W., Lonoke, AR 72086 
ORDERS A HIDE: BOO-423-3838 FAX: 601-676-2475 


© For Expanded List, updated weekly, look at our’ 
Website: www.barnettelec.com 


Info: 501-676-5506 
VISA & MC Accepted, MO COD’s 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers, 
\t features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 


SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF 136-174 MHz 


Features; 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 


Circle (104) on Fast Fact Card 


» BOARDS * STRIPS * ACCESSORIES ¢ ELEMENTS *REEDS » 


PCI] — PE KAAR | COMMUNICATION INC. 
S$ Specials of the month $ regory Electroni 
MOTOROLA Mitrek Tabletop base model L-4t fg oO a We Ned band ae A rte 
MOTOROLA Sensar pocket pager, low band on 43.42 mh dh 
ZETRON table top pagin were Model #15 ., 
GE RANGEA mobiles | UHF with stand. acce: 
GE DELTA S Mobile — 1 TOW. aRigh band. 150-170 range wi 
GE MPS Portabies synthesized version of MPX ye band with battery 
GE MPA Ponable 16ch high band with antenna & battery _ 5 
GE MARC Y¥ SAM frunked repeater 800 MHz range. less duploxer & cabinet 
GE PHOENIX Mobile NSHH1W40TB—High band wi 
GE PCS Ponable 470-490 range dived & antenna 
GE peaeite model MPR or MPx UHF of high band, A! 
GE CMX 8630 mobiles 800 MHz range wiaccessaries ‘ 
Ericsson GE MOS mobiles comb. TL800. SOOMHz range wiaccessories 
Catalog Available...If you can't find it, try" us! Call (973) 772-0704 or f 


* SO34u + SLNAINATS ¢ SAIHOSSAIOV SdlylS » squvog: 


Repeater Offset 
1 or SW Power level 

All GP-68 radios include: 
3 hour rapid charger 
1200mAh battery 

E-mail: info@nsiradio.com 
http://www.nsiradio.com 


¢ TRADE * 
Ang « 


T1AS « 


GP-58 


pas | 
1 
uw 
“ 
e 


NS! Communications 


Tel: (253) 946-2426 
Fax: (253) 946-8311 


GP-48, GP-200, GP-!! Hapemarks of Motorola Inc 


* BUY 
*30VvuL 
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eee classificd es 


equipment for sale 


(540) 891-0569 


We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O, Box 7846 
Fredericksburg, VA 22404 


ee LEE CHIE 
NN ELECTRONICS 
> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 
> Consulting 


Console interface units 

Secure modems 

Secure spectratrac receivers 

Digitac comparators 

Centracc#; Il CEB cards, cont. panels & complete 
GCC80 complete (MDC-1200 & MDC-600) 
R1032 DES Test Sets 

R1034 Line Test Sets 

Sirens GE Power Call, PA300, System 9000 


Hi-power/Lo-band PL Mitreks 29.7-38.9MHz 
Saber |, UH, DES hi-power (rack & indiv, chigrs, etc.) 
Mid-band bases secure 


URL Address: http://www.mechemelectronics.com E-Mail: mechem¢fls.infi.net 


Circle (105) on Fast Fact Card 


MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SP50-P110-GP300-GP350-P1225-P200-SM50-SM120-M130-M1225-GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 
HT1000-MARATRACS-SPECTRA-STX-MTX8000-GP68-PP1 OOOX-MAXTRAC-MTX800 


SALES: 800-545-7748 + FAX: 703-830-8710 


VISIT US AT 
http://www.radioexpressinc.com 


ZWVESS, l7c- 


Circle (106) on Fast Fact Card 


BUY & SELL: 
LTR-800MHz & SOOMHZ EF Johnson « Kenwood + Uniden 
MOTOROLA 


UHF © VHF * 800MHz = S00MHz : 
* Mobiles * Portables * Repeaters « Amplifiers « Paging Transmitters 


1-800-786-2199 
ERLING 203 Chestnut sree eas TX 75069 
ax: 972-562- 
Nahonwede SSOCIATES, INC. Mike Malone 
( J www.usedtwoway.com 


we ba: a Sa 


WR dont 
ea™ 
4iah 


ERICSSON & WHOLESALE =: 


- - PRS radio sales to dealers only * Trunked 
Authorized Distributor 


+ Accessories 


COMMUNICATION 


Si) 


SAMLEX 

Power Supplies 
WHELEN 
Automotive 
Safety & Warning 


www. sharpcom.com Signals 
r COMMSHOP 


1-800-548-2484 Fes) San Sd eI setae 


Circle (107) on Fast Fact Card 


NAPA COMMUNICATIONS 


FOR SALE 


: GE Phocma SX UHF l6ch scan _.. $100 &: 
(435) 752-6735 * Motorola Radios GE MI" I portable wichg. Sw, 158 Mls... $100 ca, 
14 Syntor TESSRA3BO0BK 12ch GE 417.44 MVP mobais we roars 
W/8ch SCAN & ACC. wees $100 ea. Zetron DAPT- 1008 Beth for $550 
a RCA MBA39BA11 cccccccccceccccereccers $25 98 Heliax -Connector, used. var, lengih CALL 


Lots of GE MASTR |] Station Cards ,., . CALL 
Call Dave @ 800-500-8055 + pob 462, Maribault, MN 5502) 


Contact Brent for questions. 
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DOES YOUR ADVERTISING 
WALK AND TALK ? 


IF 

NOT GIVE 

THE LABEL EXPERTS 
ACALL !! 


=)" The Label Experts” 
972-242-0433 FAX 972-242-0959 
1-800-875-7859 


All CCII 


Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


WE 3 ea. CELLWAVE Ouplexers, 90D MHz, TOFESG2A 
BUY 14 ea. PURC S000 Bases. $00 MHr, 020344 
sey 11 ¢a PURC SOD) Bases. 900 Miz, CASJLBIIDIA 
AND SELL 8 e2 WIDOR PURC Bases. 900 Mie C75’231101A 
USED 2 ea. SPECTRA, 800 MHz, DESKGASB7 
10 ea, MAXTRAG, 300 MHz, O2SMOASO1AN 
MOTOROL A, 5 oo, GTX, 8X) MHz, MI1UGO6CA! AN 
GE AND 10 on. MTXB20S. WOO MHz, H25UKHSICSAN 
ERICSSON (RRR eore na ccatr)| 
FM 2 ea STR 800 MHz, H3SINCSI70GN 
7 ya 2 a. STANDAAD. 800 MHz, HXSSIT 
CRUE | cx WICOR Comm Rptr,, 460 MHe, CEARCBDIDSAY 
RADIOS 6 ea. MICOR Qusws, 400 MHz, CE4RCBt1OSAT 
71 aa SYNTOR X $000. 400 MHz T34KEJ7JOSAK 
SCHAEFER 8) SYNTOR 460 Metz, T48SRAI200 
3) ee UNTREK 460 WHz T+4.UA6000 
2 e@ UCKIOO 460 Mrz MBM2ePSA7D008K 
9 ea. RADIUS, 460 MHz, HONGNU6IZ20 
4) 9a. PAC AT, 460 Matz HISTTY31I0A 
1 ca MSAZD00 Apts. 155 MHz. CTIKSE31068 
2 w2 MICOR Base. 155 MHe C73ATBINAS 
T a SYNTOR X 15S Miz, TT3VEUTDOMBK 
9) aa, SYNTOR, 155 MHz, TEISRAZDOOAK 
J ea, MITREK, 155 MHz, TE3JJAI000 
40 0a, PAC AT, 155 MHz, HISTTYS1 104 
19 ca. SYNTOR X, 30-50 MH. THyBJ72044K 
BO a, MARATRAC, 48 Miz TBI XTA7DASAK 
98 ¢a MITREK, 48 MHz. 7215544000 
10 ea. MICOR Bases, 37 MHz, C7IRTA1Z06 
984-6115 47 wa. MARATHAG, 37 MHz, TAIXTATTASBK 
49 ea. MITREK, 35 MHz, THIWJASUODK 
FAX 100 e& Motorola SYSTESAS £0 Sirens 
(319) M oes Centracom | Tone Remote Modules 
4 WAMTEO. RADIUS Mobiles, Portables, Repsaters 
984-6220 & UHF Synters ” 


TRINITY RADIO 
USED RADIOS at Low Prices! 


* MICOR “GE 

* MITREK *RCA 

+ PORTABLES * ACCESSORIES 
*MOCOM 70 * TONE ELEMENTS 
= MAXAR * CHRYSTAL ELEM, 
*APTRS * BASE STATIONS 


(940) 433-5452 « trinity-twowayradio.com 


equipment for sale 


* See our NEW Motorola Dealer Referral Program 
* Introducing the Motorola TS11 "Motorola Radios for Resellers" 


Visit our web site NOW or you'll not know what you’re missing! 


INFORMATION: 805-497-2397 
805-494-5078 
8:00 - 6:00 pm Pacific Time 


From your RADIUS LEADER, 


PROCOMM 


VISIT OUR WEB SITE: 
http:/www.procommusa.com 
e-mail: procommusa@aol.com 


Ordering: 800-497-2394 
24-Hour Fax Line: 805-494-3115 
or 805-497-3430 


Where quality is #1, but where we want to be dead last when you call for pricing! 


Looking for a replacement 

for your Plectron receiver? 

Look no further than the 
ALERT by REACH. 


* Over 2 Watts Audio 


« RSO 


* Tone/Monitor Capabilities 
1-800-445-0007 
Pagers also available 


EQUIPMENT FOR SALE 
15 Maxtrac 42-50, 60w 6F ......... $225 ea 
6 Mitrek 42-50, 100w w/acc..... $125 ea. 
3 Mitrek 42-50, 100w w/PL base$400 ea. 
Misc. Motorola 42-50 Repeaters/Duplexers 

Gulf Southern Communications 
(334) 304-0917 


Circle (108) on Fast Fact Card 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


Quantit Equipment List Price 
ndrew 1- . elgax ) ji : 

15 Farinon FASGQOOE HOT sta ae radios (per terminal) $3500 ea. 

06 Rockwell-Cotins MIRG-2 HOT stdby 6Ghz pa arr $3000 23,0 

§0 Motorola Starplex com Modems ti 02.0 

35 Motorola Maratrac 30-36 110w wrace 325 22.0 

05 Motorola Le 5000 UHF Retrs 100w chip program $2800 “20 

05 Mctorola MA-600 loop ratios GgHz 300ch $1000 

40 Motorola Mitrek 30-39 PL (SYS-90 Acc) YW 

$0 Motorola Starpiex Term Cards MLNG6288 

03 Mctorota Comparators, signal to noise type 

14 Kenwood 601-S 16ch 42-30 mobiles 

06 Centracom |! Consoles. less CEB 

10 Motorola MR-600 hat-stncby BoHz 300ch 

05 Farinon FAS-6000E non- foop fades Ste Hz 300ch 

08 Fatinon LA1-2 Hot-stadby 2.1~2.3pHz 46ch......... 

08 Motorola Starpoint 2.1-2.3GHz radios w/Hot-stadby ea * 

12 aac} Maratrac A2 UHF 110w wate. ... $37: 

12 Farnon FL 1-66GH2 radios w Ltt Very Good ai 800 a 

1§ Motorola pr X 9000 UNF 110w wiace e 

01 Scientific-Aflanta $6532 BERTS Mie age SiC Sia 

O New ListingoO Charles at 

For more equipment, visit our website at duis ee cn 


CALL US FIRST 
at AIR COMM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
“PL” and paging reeds/fillers, TCXOS 


Call us last to sell any of the above. 
WE PAY CASH 
COMM 


4614 E. McDowell Ad.Ph,: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


FOR SALE 
IFR-COM-120-B 
RADIO SERVICE MONITORS 
with Options - 24 units for sale 
COM-120-B 1/12-Tracker 
COM-120-B 1/5/12 
IFR-1600-S 
IFR 1900 CSA 
All units have a 120-Day Warranty & a 10- day 
Right of Refusal. All units are tested and 
calibrated, and have soft cases & new batteries. 
RF IMAGING & COMMUNICATIONS 
510 Westaire Blvd. « Martinez, CA 94553 


925-229-2034 FAX: 925-229-2035 
E-mail: rfimage@best.com 


BUY & SELL 


QUALITY USED EQUIPMENT 


Motorola « Uniden * Kenwood 
Johnson = VHF « UHF + 800MHz 
900MHz « Mobile + Portables 
Repeaters 


PLANO COMMUNICATIONS INC. | 
1-888-906-9006 
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KT KLIS 
ets — This kitis te with o very } 
oie ep gale laa Ke ia ct 
— Mic. hes dothing dip and PTT button en a's side. — Festal has Ges tat comer 
— Eorbud comes complete with on extra foam eorcover "he griez Kteua ied 
sees natin, aerate Yet, ~ Hod fr eecla, Nerve, Sarde, Vertes, ec. 
K-9725 K-200 / K-400 


0 must hove. 


K.100 


CALL NOW! (800) 959-2899 


Fax your order to: (760) 631-1163 
_Web Site: www-kleinelectronics.com 


CRYSTALS 


7 DAY DELIVERY 


equipment for sale 


‘Professional Audio Gear’ 


Braves single neon eee ft hightioise 
— Nanutoctured 10 work on the Motorola Rodius® fine, this heavy-duty 
femote speoker mic. has excelent audio quolity. fh Bese Sprott totaal 
— Full worronty ond wholesale pricing make thes remote mic. By retard 


Viet 


“WE are in business to increase YOUR business" 


_e-mail: info@kleinelectronics.com 


Circle (1.09) on Fast Fact Card 


EM 


Communication Test Equipment 
Sales and Service 


LFF OOS asin cceastshyees sae cvenarscneon Olt 


COMMERCIAL/CUSTOM SPECS 
TWO-WAY, PAGER, SCANNER 
CHANNEL ELEMENTS REDONE 


Toll Free: 888-678-9825 
Fax: 915-633-6209 


CUEMEKS ELECTRONICS 


9836 Monaco Dr,, El Paso, TX 79925 


MOT R2009D ..........:0:2:c-eceecetees 
MOT R2Q08G: scsiscsccscscsces-ccanspices $4,500 
FOI Oe ee act eaGeeenaeiie $2,000 


BUY*+*SELL**TRADE 
Syntor HighBand/100w 


MOT PacRT UHF w/cable 


(888) 846-4614 
WWW.EML1.COM « email: eml@pov.net 
277 Mallory Station Road, Suite 101, Franklin, TN 37067 


Circle (110) on Fast Fact Card 


oo 


800 MHz TRUNKED 
REPEATERS FOR SALE 


Mitrek T43 HighBand 
Midland Base 70-342BXL 


OLFE 
COMMUNICATIONS 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


2 JOHNSON 2008 VIKING VX LTR 
Repeaters, 75watt .....,,....... $3900 ea. 

2 UNIDEN MRS8402X with Zetron 
Logic 400mw output........... $1800 ea. 


1 UNIDEN MRS8042X with Zetron 
Logic Milicom, 80 watt PA......... $2800 


TREX 
Contact Bill Young 


217-394-2024 
e-mail: wjyoung @iroq-rurilnet.org 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 


COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www. delta-twoway.comm 
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equipment for sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 11. 


Visit our website at: www.wetec.com 


World’s First Talking 32 Channel Radio 


SUPER BUYS 


¢ Motorola 450 MHz LTR, NEW 
List $580 ea., Dealer cost $350 ea. 


your Cost 
—Limited Time Offer— 


* GTX 800 MHz Mobile 
¢ MTX 8000's — B3’s portable .... $199 ea. 


Circle (111) on Fast Fact Card 


TEST EQUIPMENT - BUY & SELL!! 
HP8901B Modulation Analyzor-$2600, HP89014-$1200; HARI Audio 
Analyz6ts-$1400; Anritsu MS2601A 2 2Gn2 Spoctrum Analyzer-$3900. 

SERVICE MONITORS 

HPB9ZOA/1O2A4/5/13 ......... $7HOO HPS9ZOB 0010213 $6600 
HP 8921 4/600 (COMA) $12,500 HPS3236A PCS adapier $3000 
HPBIZVA .....ecsesenenecescssese $8800 HPB22034 (COMA adapter) SS00 
VER VAQOS vi ccteeeeceeee .. $3900 IFR S004 (Icke new) $4800 
Wiltron Sitemasters vn... CALL Eagle RetumLoss Brages , CALL 
Wavotok 3600D (IS-136 TOMA} $8500 

Wavolok 36000 (15-136, 1.9Ghz PCS, Codex)... 
Motorola A2600B/HS . $7600 
Motorola A2Z600C/HS ................ SPIO 
$4500 
S2800 


renew 813,500 
Motorola A25S0A . 36500 
Motorola AZ22008 $5600 
Motorola A2c0?D 

Marconi 29574 

Marcon: 29578 


Motarcla A2400A 

Marconi 29654... eee 
Maroon 29570 $1900 
Marcorw 29558 .......... zi S00 
Synth, 1000 Mhz Signal Generators: 
Racal 9087-1300Mnhz Signal Gonorutors, low phase nose, high stability, 
AM/FM/Pulse/Phase Modulation, NEW unis with warranly!~$2400; 


HP86S7A-$2600, + 
Amtronix 
Ph: 716-763-9104, 716-661-9964 © Fax: 716-763-0371 
httpv/www.amtronix.com 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


ON LINE 


MAXON, TEKK, UNIDEN/?working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Ad. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2038DHS .. $5,900 IFR COM-120-8 
MOTOROLA R-2008/D/HS $5,900 IFR 1500... 
MOTOROLA 8-2410-A....... $4,800 HP-8920-B 
MOTOROLAR-2001/G/HS . $4,200 HP-8920-A 
MOTOROLA A-2600/C/HS $8,500 IFA-1600 . 
FOR SALE (25) IFR COM 120-B UNITS 
FREQ. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER’ 
TRACKING GENERATOR/SWEEP, DUPLEX GENERATOR, 
MULTIMODE CODE SYNTHESIZER, 
ASKING PRICE $9,800 EACH 


$9,800 Fax: 


$5,900 
$12,900 
$8,900 
. $10,900 


SENTECH 


SAVE $$$$ 


CHARGES 


Reduce monthly telephone 
charges on lines used for 
transmitter monitoring. Two 
or more monitoring systems 
can be “trunked” onto one 
telephone line. Systems can 
dial out and receive calls. 


2-LINE COMPRESSOR 
$179.95 plus shipping 


Come see us at the 
IWCE Show 
Booth 1433 


Tele: 847-891-2584 
847-891-2587 


www.glentech-rf.com 


Circle (112) on Fast Fact Card 


FOR SALE 
NUC 900 & UHF Transmitters 


HC ANTENNAS & BATTERIES 
{Best Antenna & Battery Pricing in the Industry!!) 
NMO Mobile Antennas 
Low Band 
HC29 .... 
HC34 ..... 
HC4D ....... 
VHF 
HCQ151 ... 151-162MHz unity gain, chrome .... 
HC150 ..... 136-174MHz 3dB gain, 5/3 whip ..... 


29.5-35MHz quartenwave 
34-40 MHz quartenvave . 
40-50 MHz quartenvave ........... 


UHE 
HC0430 
HC450 


430-470MHz unity gain, chrome 
445-4175MHz 50B gain, 5/8 over 1/2 wave .. $13.99 


800-900MHz 
HCO800 ... 806-896MHz unity gain, chrome ............ $2.64 
800-900MH2z 34B gain, SMA/Cellular ........., $9.99 
TS 


NMO MOUNT: 

3/4" hole mount, 17’ RGSBA/L coax, no conn . $5.99 
Same as above, with saldered PL-259 

Trunk lip mount. 17° RGS8A/U coax, PL-259 .. $9.99 

.... Trunk lip mount, 17° RGS8A/U coax, heavy 

duty stainless steel, PL-259 .................-....- $12.50 
Magnet mount, 17° RGS8AV/U coax, PL-259 .. $11.99 
Trunk gutter bracket, 3/4" hole “L* bracket .. $1.49 
mo LA BATTER $ 


#C9628 .., 
HCB148 .., 


GP300 Battery 
P110 Battery 
HC9360 ... GP350 Battery .. 
HC7144 .., HT1000 Battery oo... 
KCBE9628 GP300 Battery Eliminator . 
RCBE8148 P110 Battery Eliminator . 
HNN9628A GP300 Battery (original) 
HNN814BA P110 Battery (original) ... 
HNN9Z6DA GP350 Battary (onginal)........ 
NTN7144AR 1171000 Battery (original) 
Quantity discounts available! No minimum order! 
Same day shipping! 
Order entry & customer service 24 hours/7 days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 »* 973-389-9600 
Fax: 973-389-9696 * E-mail: holzberg@juno.com 
—Be sure to visit our website al www.holzberg.com— 
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COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 


We Buy Used Elements 


NKX 


USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage@best.com 


QT-7505 & QT-8505 VHF Transmitters 


Financing Available 
WEB Page & Catalog Design 


H-MC&E, Inc. * 770-242-8979 » Pat Fooks 


April 1999 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) » 800-237-6519 

FAX 504-361-5526 


MOBILE RADIO TECHNOLOGY 101 


classified 


equipment for sale 


All Radio Programming Cables QN SAL 


Model #5 «1.0... eee eee ee The Motorola’ Radio It Programs... .. 2... 66.2 c eee eens 


3 eet HT50 and the Radius P100 Models. . ee 
Lisi HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. {connection on ‘top of radio) . 
2. { (Ramus (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, . . 


Compatible Motorola® 
Radio Programmers 


PA-I Programming Adaptor...6439-95 


* Compatible with “RIB* unit. EAs Oe 
* Rugged steal case. Sua ge 3) 

* Pawer LED, gue 

PA-II Programming Aleitee. 6459.95 
* Contains rechargeable NI-CAD Batterles: 


Perfect for field use and Portable, ene \ oo 
Laptop & Notebook Computers. Taphips jokey 


= Status LEDs: Power On and Charge, 

* Power Switch 

* Power / Charger Included. 

* Runs for 8 continuous hours, 
from a full charge. 


PA-IIT Pocket Programmer. 


* Micro-Size Design for ies 
Portability and Flald Use. 


* Uses Surface Mount toma 


(RADIUS - M100, M206, M208, M214, M276, M400, GM300), SM1 0, “SM50. 

Pee, STX, STX Gemini, STX 821 trunked portables. .. 

mee SABER and System SABER. ......-....0.00---- 
a SPECTRA Low and Medium Power Units. 
6B _.. SPECTRA 100 Watt and High Power Units. 
Birviaax SYNTOR 9000 and 9000E Radio Line. . 
B vssiees Radius P 50 Plus. . F 
:: ee R100 Repeater. 
10 .... MCX1000. . 
11... Cloning Cable for the Motorola HT600 /MT1000, 
12A .. GP300, GP350, and P110 Models. ............. 
13 .... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. 
44 .... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of rota and JEDI Series. 
BG cs! VISET Ol he scanzccsesanesaierixenvenssenspasavioniersantou soseeserente 
16 .... Cloning Cable for the Motorola JED! Series. . 

... ASTRO SABER and SABER Sl. ........ 


pail \ 


| = \ stan 
foeeeeeees uctrer rts wapucece E Polaris Industries Inc, qat ayant 
= 470 Armour Dr. NE * Atlanta GA 3032 
Compare These important Points, Before You Buy! FAX 404.872.1038 
- * Same Day Shipping, When Ordered before 1pm EST. No sahaeaeoe or swap-outs or adjustments 1o prior sales 
Leite - We Accept: American Express, MasterCard and Visa. Must reference this ad to receive Sale pipes 


Shop-On-Line + Professional Users Guide with Detailed Photos Included with All Radio Products. | 800 7 2 71 
Pa TA edeietiimsssems * Compare Polans’ Features and Quality. Don't Accept Imitations! = Lens = 
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= ERICSSON-GE EQUIPMENT 
ALL OR FAX FOR QUOTE 
Panasonic Secu for TO2310 , 
Panasonic RS-232 for TQ2310 
VHF MASTR |! Stations .. 
VHF MASTR II special rece 
Oelta‘Rangr station from ....... 
$825 Systems Contro| head .. 
$990 128ch head w/warranty 
$600 4ch control head 


Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
*We carry a wide selection of both radios and 


accessories for your convenience, 
MLSHO40 VHF MLS wiacc ... 
MLS 30-42 & 42-50 wiacce. ..... 
MTL UHF 4w Portable wicharger . 
MPA VHF/UHF Portables 
MPD UHF Scan Portable ..... 
MPD VHF Portable 
PLS VHF Portable aoe 
MP! 8-unit multi-charger .... 
RANGR 35-50 less acc. 60w . 
RANGR 35-50 less acc, 110w 
RANGR 30-42 lass acc. 100w... 
Delta-S 450-470 lass acc. 100w 
Delta-S 150-174 lass acc. 100w .... 
Delta-SX 150-174 lass acc. 100w . 
Delta-S 42-50 less acc. 110w .... 
Delta-S 42-50 less acc. 60/w issih oe 
MASTA Il 150-174 110w less acc. 
MPA/MPD Vehicular Chargers 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road « Forest, VA 24551 
Tel: 804-525-0068 ¢ Fax: 804-525-0078 
www.newlondontech.com 


*We have a Flat Rate Repair service. 
*We sell and install MX-COM boards, 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 
email: sales@radiocomm.com 
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Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 


MOTOROLA ¢ GE # EF JOHNSON etc, 
PORTABLES / PAGERS / MOBILES / BASES } REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


mmm (708) 687-0300 
ame’ Buy @ Sell e Trade 


Visit our web alte: WWW.MDMAADIO,COM 
or E-Mail us at mdmradio@earthlink.net 


aise MDM Radio Ltd. 
Visit us at www.ictwireless.com aS 120N Stet Ava. Melons Pork, i e016 


Tel. [708) 681-0300 Fax (708) 681-9800 


AA Sets meet = et act ae Toxtenete of Moker hc 
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equipment for sale 
Low, LOW PRICES 


MOT Maxar 80 4 freq., UHF wiacc. . nace SIE 
MOT Maxar 80 mobiles, GOw, 30- 36me, PL. sresineee SITS CR, 
MOT MaraTrac law band mobies 100w 42- some wacc, PL. $395 ea. 
MOT MaraTrac UHF mabdes, 1 10w, wace. PL $395 ea. 
MOT MaraTeac 100w, 42-50enc, drawer unds a $267 €a 
MOT Mitrek low band mobiles 100w 60-SOme¢ wiace. PL... $195 ea 
MOT Milrok 50“ UHF mobilos wiace., Pl. -. $160en, 
MOT Mitrak 1COw base, 30-46me, focaliremote conteal mod, PL $995 ea. 
MOT Mitrek 100 base, 40-50mc. Iccal’remote contro! mod., PL... $995 ea 
MOT Mirek 110w VHF base. PL. iocatiremote control mod.. PL _.... S35 
MOT outdoor cabinets, never outdoors. 70° x 21.5" x 23.5" $650 ea. 
MOT Mitrek mobilos VHF 110, vace,, PL eee ». $195 ea, 
MOT Mitrek low band mobiles, 30-40mc, ew, wiacc., PL. vo. $165 e8. 
MOT Mitrak UHF 50w mobiles. drawer units . Lotot 5. $300 
MOT Micor mobiles VHF 110w. PL. wiacc — $195 ea 
MOT Micor mobiles, 100w. UHF, PL, wiace : $195 ea 
MOT Mico! 100” mobiles, 42-50mc, wiace: $195 28 
MOT Mostar UHF mobile, 8 frog. scan, wiace. ..... sie 
MOT Pak Ral repeaters VHF ae 
MOT Mceom 70 URF base. PL. desx mike 
MOT Motrac VHF repeaters, 110w, Model C7MHYStO1AT 
GE Delta 100w, 42-50mc wrace. ‘ 
GE Portable tost set with COND ....--eceeensun nee 
GE Rangr mobiles 25-50me, 60w, wiace, ... 
GE Mastr Il 800me trunking rapeaters, HOw ....,.... 
GE Mastr It 110w base stabonropeater 
GE Exocutive Il VHF dase station ........... 
GE Executive It UHF base slation 
GE S550 Scan heads . - 
GE Masir 1 1004 bases 8 jeponiass, Le, VHF. UHF 
GE Proenix UHF wiace. pe saves - 
GE Phoenix VHF wear, 
GE Betta 100, 42-S0me wisce 
Kenwood TKB-620 low band basa sli bon, ‘brand nowinbor, 297 to37me ~ S50 
Kenwood KPS0 pragranuner ..o... tense s¢hecacwbensornsensdevesonnconn 
Kenwoad Modal KPT-10 Prom Prourarnvent. 
Kanwood UHF repeater. Model TKR-620 es 
Micand UHM 8 frequency mobile ........... 5 
Fluke Frequancy Counter. Mode! 19208. ‘SHz- -620MHz, ‘wieaso, 
antanna, Ingtruclon manual ........ - $255 
$99 SPECIALS ino accessories with units listed. helow) 

MOT Maxar 50 UHF mobile wi mike 

MOT Maxar UNF ot VHF mobiles 

MOT Maxar mobile, 30-36mc 

MOT Mocom 70, VHF or UHF 

MOT Micor 42-50me¢ mobiles 

MOT HT440 portables, VHF 

MOT Moxy UHF 

MOT 14T500 porabies VHF 

MOT 11600 roinotes 

MOT HT9O UNF or VHF portnbtes 

MOT Diroclor 1 SV VHF pager wicharger 

GE Custorn MVP mobiles, VHF or UMF 

GE Executive base stations 

GE I-PD VHF tegh band portable 

GE Deskon romotes 

Kenwood TKGN1S 35w UHF mobile 

Kenwood Model KPS-10 power supply 

GE Executive tl mobile, VHF 

GE Mastr tl 42-50mc mobiles 

Jonnsos Thanscom || VHF 1tOw 

Zetron encodor 


Pre-Paid Orders Only 
No Credit Cards, No C.0.D.s 
N.H. COMMUNICATIONS CO. 


P.O, Box 5342 
Manchester, NH 03108-5342 


Tel: 603-668-3004 
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[ toulcast 
OLUTIONS 
716.223.4927 TEL 
716.223.3255 FAX 


| www.simuleastsolutions.com 


as well as chargers and accessories. 
Call for more information and great prices! 


UHF Qty. | MT2000 168 Channel 4 
P1102 Channel 16 | Visar 16 Channel 14 
P1104 Channel 14 
P1106 Channel} 21 
SP50 2 Channel 1 
SP50 6 Channel 5 
P200 § Channel 37 
GP30016 Channel! 140 
GP350 16 Channel 87 
P1225 16 Channel 15 
HT100016 Channel 6 
M1000 100 Channel 2 


VHF Oty. 
P110 6 Channel 14 
SP50 2 Channel 22 
SP50 10 Channel 3 
P200 6 Channel 24 
GP300 2 Channel 4 
GP350 16 Channel 9 
P1225 16 Channel 2 
Visar 16 Channel 14 


All sadios melude 30-day warranty. 


Audio delay and equalization 


See Booth #1356 at IWCE 


STATION IDENTIFIERS 


U Morse code and Voice ID 
4 3 monitors and 3 timers 


Open 7 Days 8am-8pm 
Call to place your order or 
to request a FREE catalog! 


1.800.272.7111 RACING ELECTRONICS 


www.racingelectronics.com 


U Several models available 
UO Special prices for a limited time 


R ACOM 800-722-6664 


216-351-1755 
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We currently have a selection of pre-owned ms 


ULTRA WIDEBAND & 
DUALBAND ANTENNAS 


Stock one antenna for total 


coverage of both bands! 


Covers: 806-940 MHz 
1850-1970 MHz 


: 806-940 MHz 
1710-1970 MHz 


Both antennas feature a 
gold-plated spring-loaded 
contact and install on a 
standard mount. 


Recommended instal- 
lation uses patented 
Comtelco “CE” mount 
which features a specially 
designed low loss, constant 
impedance input and all brass 
construction with a metal piercing 
stainless steel saddle for either 
3/8” or 3/4” hole mounting. 


CALL FOR 
FREE PURCHASING GUIDE 


COMTELCO 
————————= WWW. cComielco.net 
1-800 “At 
Fax: 630-790-9799 a 
COMTELCO INDUSTRIES, INC. 


501 Mitchell Rd. 
Glendale Hts., Illinois 60139 


Quality andacis made in the 


U.S.A. since 1978 
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a Se Ee 
Lots of Mew Two Way Radias! 


For immediate delivery 


... at the very best prices! 


ICOM Wvertex KENWOOD uniden yAaESU 
Radios starting at ! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Free Items in 20+ 
Radios Ordered! 


Programming hardware kit 
| lcom repeater maker kit 


Conventional and Switching 
power supplies: Astron & Samlex 


| Coax Cable: Belden & Hellax | 


Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panels, interconnecters 


| 10° tower sections. Prices start at $3 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 


Dealers Wanted !! 


LF UM 


CORPORATE HEADQUARTERS 


1630 PAISANO DR 
Way Epcom.nel 


epcom@whc net EL PASO TX 79901USA 
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UHF & VHF TRUNKING 
Frequencies—and TIME-are running out. If 
you don't license soon, you may never. Let 
our experienced staff assist you in assuring 
your future in trunking radio. 


* Interference Studies 
* Propagation Studies PALCO 
* Short-spacing Studies 
* Public Safety NPSPAC 
* Licensing 

800-789-5986 


* Site Selection 


agers 


BUSINESSES WANTED. 
One of the largest dealers in the country is 
looking for two-way sales & service businesses. 
Any area, declining sales okay, can separate 
repeater/tower and cellular business or include 
in sale. Send your confidential info to: Barb 
Robins, 43 Hillside Rd, Stratford, NJ 08084. 
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Parts r Eouipment « Cellular is 
ay Wile The CRYSTALS --35002r-= 


eg CHECK OUT OUR All Popular Pagers & Cell Phones, CRYSTALS FOR 


ae 9001 Quali 
Life Time Warrai 


& CELLULAR Wide fangs of Service, Repair 
sae 


Attn: All Dealers! 
Pagers e Price e Delivery 


* Complete line of Motorola 
paging products & 
accessories 


* Most Minitor 3 models in 
stock for immediate delivery 


¢ VHF & VHF stored voice 


Ak) MOTOROLA 
« Dealer programmable 


Authorized Paging Distributor 


* Competitive prices 


MOTOROLA 


* Responsive, experienced staff 


Your premier Motorola paging 
Gistributor committed to qualily 


service at competitive prices L E A V I T. T 


‘ocean “" Communications 
Call Today! 800-870-3686 


600 Knightsbridge Pkwy., P.O. Bi 
ax B47 & 76-8744 @ 


1492. Lincolnshire, IL 6095 
eaviicom.com 
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New & Refurbished, Bought & Sold MOTOROLA ohm 


Complete Line of LCDs, Trim Caps 
1.95 2.95 


Vibe Motors & Parts 
Certified Pager Repair : 
PASSA et 
1009 a? 
eS 


Training & Online Support 
Factory Original Programmmers Bey most unique and * ¢ 


4 tectured product ye 
Large Range of Password Erasers over aftgred to A 
styl a ht: 

womnencte: com 

ri ot com 
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Fishing for new 
customers? 


Try MRT Classifieds! 


eee classificd 


computer 


Wireless 


SVS tem * Seamless USGS topographic maps 


planni a ee 
* Software” 


* Multiple terrain data 

* Point ta Point profile analysis 

* Most Likely Server analysis 

¢ Carrier to interferer evaluation 


Avoid surprises in your wireless 
system. RFCAD’s field tested 
Biby-C algorithm and easily 
learned features make 
“what if” scenarios simple, 
efficient and accurate. 
RFCAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 
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paging 


PRECISION QUARTZ PAGER 


1,000s OF FREQUENCIES 
STOCKED & READY TO SHIP! 
Decades of Crystal Manutacturing + Full Quality Control & Aging Proce: 
Ail Size Accounts Serviced + Large Quantity Specialists + Contract Pricing Availal 
* PROG Mncas » BATTERIES 
with Sol Up Assistance Evoready* & Duracell’ | 
PAGERS 
Stocked! 
MOTOROLA * NEC * UNIDEN * PANASONIC * EVERON * GIZZMO MOTOROLA 
NIXXO © IAAXON * INTEK * SAMSUNG * PAGEROLA * SHINWA soon teae 


x 


| B DOMESTIC & INTERNATIONAL CELLULAR PPREMIUN 
PRODUCTS STOCKED & READY TO SHIP! S0UCTs 


MOTOROLA * NEC + UNIDEN * PANASONIC * SAMSUNG ~ SHINWA * AT&T = AUDIOVOX 
NOKIA * OKI * SONY * NOVATEL * PHILIPS * QUALCOM * FUJITSU * GE + TOSHIBA 


MON-FRI 
PageCorp 800-957-8700 =: 
A4— intl Calls: 949-721-1621 * Fax: 949-721-1030 


mmr 4Wwww.pagecorp.com * EValL: pci@pagecorp.com 
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software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 


SorrWriGHtT, LLC 

1010 So. Jouer St, Suite 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 + Fax: (303) 344-2811 
www, softwright.com 

e-mail: sales@softwrighl.com 
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** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


OUT! 


MEASURE SIGNAL COVERAGE! 


e Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


« Automatically records signal ste 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 


Circle (126) on Fast Fact Card 
April 1999 MOBILE RADIO TECHNOLOGY 105 


ee classifica 


computer software 


; The worst mistakes are the ones you can't sae. 


Global Trunking Management 


& Billing Solutions for... 


SmartNet ¢ SmartWorks ¢ SmartZone 


For more information, 
, call (903) 561-6673 or 


LIR ¢ MPT 1327 


Genesi 


www,GenesisWorld.com rohere great cbous bogth 
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tower 
services 


~~ Wager is your 
<7). worldwide turnkey 
tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


(@’} SWAGER 
LA P.O. Box 656 


3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone | -800-968-560! + 219-495-2515 
Fax | -800-882-3414 * 219-495-4205 
E-mail: sales@swager.com 
Internet: www .swager. com 
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tower 


TOWER SPACE 
LONG ISLAND, NY 


Prime Site off |-495 near 
Long Island MacArthur Airport 


40-46-39, 073-06-02. AMSL: 279 ft. 
Contact Jim Taylor, NBTY, Inc. 
E-Mail: jtaylor@nbty.com 
(516) 244-2070 
Fax (516) 567-1953 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL « LANTASTIC * UNIX 


We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523/205-987-1709 FAX 


Circle (128) on Fast Fact Card 


Resco TOWER 
OMPAN Y 


Sites available 
GA and SC 


We build to suit. 


Call Miles McSweeney 
912-233-9354 


CHECK THE FACTS THEN 
oF CALL THE BEST! 
. | CHICAGO TOWER LEASING CORP. 
Environmentally controtied 
¥ equipment enclosures, back-up power, 
AF engineered sites. Secure. 
Premiere sites in Matro Chicago Area—choice of 
Federal State, Govl, & all Class 4 Systems. 


STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


fe 


‘ 


/ 


(847) 823-7713 


National List of 


Give yourself the 
SITE FINDER advantage! 


= ORDER TODAY! 


Call (732) 462-5964 + Fax: (732) 308-4633 


Use Antenna Sites?? 
oir der You need the SITE FINDER! 
Fa 


Slash your time, effort and cost to find sites 


Antenna Sites 


Thousands of good sites 

compressed into one, 

convenient, easy-to-use 

volume CONTAINING: 

* Antenna Space For Lease 

* Quaiify the Site with State 
City. Lat. Lon and heigitt data 

* Site Contacts (name & 
telephone) 


« Simple, easy-to-use Index 
jo sites 

+ Plus online access to 

thousands of other sites 


Circle (130) on Fast Fact Card 


Get your ad in the next available issue! 


Call Dawn Rhoden TODAY for details: 


800-347-9375 
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Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity Service on MicnoprRocessoR-BASED 
Mosites, PortasLes anp Controt Heaps. 


SURFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 


Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


IT IS POSSIBLE!!! 


..to receive quick, quality, service at affordable rates. 


ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 


Service of: 


maxen 
Motorola 
Ericsson/GE 


$49 Flate Rate 


2054J Airport Road 


770-948-9566 


* Radios 

* Transmitter Amplifiers 

* Tower Top Amplifiers 

* EDACS Equipment 

* Custom Projects & 
Equipment Modifications 


— = 
=e 


4300 Lincoln Ave., Unit 0 
m= 8§=6 Rolling Meadows, IL 60008 


ee 


(847) 934-6426 Fax: (847) 934-7195 


* Visit our Website: http://www.tritonelec.com * 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 


(804) 237-8255 


ect Melimcecicm Lynchburg, VA 24502-3757 Fax/Phone: (804) 237-4762 


Plus Parts & Shipping 


QUALITY 
MOTOROLA REPAIRS 
WESTERN USA CENTER 


$45.00 FLAT RATE, PLUS PARTS 
Portables/Mobiles/Parts/Accessories 
FCC Licensed Techs, Quick Turnaround 


as = 


PhiFax: 619-523-2086 


Air Waves Technology 
3205 Midway Drive “)” 
San Diego, CA 92110 


TelecomLatina 


99 


17-19: November 1999 
Miami Beach Convention Center 
Miami Beach, Florida U.S.A. 


Globalization. Innovation. 
Convergence. 


For more information, 
call 1-800-288-8606 
or +1-303-741-2901. 

www.telecomiatina.com 


E-Mail: advcomm@worldnetatt.net 


Minitor II Pager 
Repair Just $29.50 
Price includes all 
Parts and Labor 

5 Day turn time 
90 Day Warranty 


Water/Physical damage and 
housing parts not included 


pee 800-822-2180 


Service Center__ Fax:561-683-0059 
1300 N FL Mango Rd #26 py 
West Palm Beach, FL 33409 oaler price 


MOTOROLA , 
ERICSSON © 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
« Factory Trained & FCC Licensed Techs 


800°567*5636 


11420 NW 45th Place - Sunrise, FL 33323 


www.nselectronics.com 


$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 


TWO-WAY REPAIRS ALL MAKES & MODELS 
AOTOROLA MINITOR I PAGERS 
$40.00/HR. PLUS PARTS & SHIPPING/HANDLING 


FAST at ND, FCC Les grad TECHNICIAN 
- MASTER: 
CENTURION COMMUNICATIONS, INC. 


892 N. DELSEA DR. PH: (609) 794-8000 
VINELAND, NI 08360 FAX: (609) 794-8989 


beep WW. CENTURIONCOMM.COM 


April 1999 


Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 

Fax: 770-458-8785 


800-684-0054 
3-day 
turnaround 


2-way repairs on most models Motorola Radius, 
Kenwood, GE and more! 
For info, call Global at 800-684-0054 (FCC Techs) 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm @aol.com 


SROLA® 2-WAY 
=] RENTALS 
. icp Quality * Low Cost 
* Overnight Delivery Anywhere 


[COMMUNIC ATIONS| 
800-822-MOSS 


www, mosscom.com 
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Advanced Receiver Research....... 40 
Advancetec Industries Inc. ............ 16 
AEA, division of Tempo Research. 54 


Alexander Batteries .......0....0..... 53 
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AF Comm Supply ...........ccccsceseseeeees 92 
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Barnett Electronics Inc. wo OZ 
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Cellular Wholesalers, Inc. ............. 104 
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Diversified Electronics ............... 77 
Doppler Systems, INC. ..........ccece 89 
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Duracomm Corp. .......cc:ccccecceesceeeeees 92 
DX Radio Systems/TPL ..............0 63 
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EDX Engineering, Inc. .. 38 
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EMR Corp .. 82 
EPCOM.......... . 104 
The Genesis Group... 106 
GIBMLEGH: ssceussssexas sssiveszscvaresvocaatse 101 
HON iy RAGIO sseccnscverssvessocccassrevonansoccnce 65 
Holzberg Communications, |nc.... 101 
Huber + Suhner, Inc. ......ccceeee 8S 
Hutton Communications .......... cece 27 
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IFR Systems, Inc..... 41 
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Intrafamily Communications ......... 106 
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35 ........ 860-485-0310 
14........ 305-651-3211 
48 ........ 760-598-9677 
A7 wees 800-247-1821 
41 ........ 708-349-3300 
Birccsvonnss 800-ANRITSU 
104...... 800-323-3757 
79 ........ 800-255-6222 
Le 440-349-8400 


AF erence 360-438-2110 
7 vessessese 949-458-7277 
103...... 800-423-3858 
BO :2.taete 403-255-9544 
31 ........ 403-933-5393 
64... 908-548-3737 
QB vssvsszes 703-558-0510 
TA css 800-395-0505 
37 ........ 800-458-3410 
50 ........ 800-458-3410 
T Pivsness 305-621-0022 
assess 800-854-0547 
423 veces 800-441-0034 
OB scares 205-987-1523 
., 800-634-4622 
60 ........ 800-521-2203 
sr 972-429-7160 
... 954-496-9501 
Txeniies 604-382-8268 
Bisse 716-373-7228 
39 ........ 770-392-0002 
Bi vcsisitci 801-256-3729 
«+ 508-751-5800 
Ndiaxczers 214-631-0310 
BP sccssvas 404-361-4840 
TR: scxcaese 602-488-9755 
5G wcssnss 816-472-5544 
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PD ioorasete 323-257-0800 
DP rcscane 520-204-2597 
33 ........ 541-345-0019 
110... 615-771-2560 
Parnas 602-581-2875 
a 4 rere 915-533-5119 
TEs 903-561-6673 
DADs 847-891-2584 
ST iene: 800-877-7979 
TAB scaicce 973-389-9600 
78 ........ 802-878-0555 
PB raunccon 800-442-3811 
4D) nipnies 206-450-6041 
| 316-522-4981 
Bacesncacey 800-MIDLAND 
116...... 305-640-2424 
130...... 732-462-5964 
30 ........ 619-458-1500 
peuseacciue 800-288-8606 
ite 800-288-8606 
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JPS Communications ............c.008 48 
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Kenwood Communications ............. 11 
Klein Electronics ............ccccccececees 100 
Larsen Electronics...............0:0000 49 
Lindgren R.F. Enclosures Ince. ....... 67 
McManus Communications ...,...14-15 
Mechem Electronics .................-.. 98 


Modular Communication Systems ....32E 


Motorola Test Equipment................ 19 
Multiplier Industries Corp. ..... rd 
Narda/L3 Communications .........., IFC 
New Hampshire Communications . 103 
NOW. MAP wcccsccennscsnmmennna IA 
Omnicrom Electronics... 91 
Otto Communications...................... 50 
PAGED v:sacsccsemimnnvermavenaseoseasis 104 
PageCorp Industries ..............:00 105 
Paging & Wireless Service Center .... 52 
Polaris Industries ...........ccceeeeee 102 
Premier Communications. ................ 36 
PROCOMMM. ,,..aciressecconeorecnenespsnacansnens 99 
Pyramid Communications ............... 96 
Racal Communications ................... 17 
Radio Express, INC. .......ccceceeces 98 
Radiomate ................ onthe 


RCC Consultants... 
RCW Distributing ............... és 
RFS Cablewave Systems............... 


39 
Samlex America Inc. ...........00cc0 24 
SGICOM COM: cwacnnnnannnawe 26 
Sharp Communication ............0.00. 98 
Shinwa Communications of America 75 
Shure Brothers Inc. .0......c.cce sees 29 
SGHWNGKE comnaminssmoranmanannal Oe 
RMON cysceraayeresnasuaanean eee uscemiaee Ge 69 
£2. | |) | oe ee neem f. 
Survey Technologies Inc.............. 105 
Swager Communications .............. 106 
TRIO PAU, .. -o-ccescaarpaessoengrnersarncasonconenerns 70 


Telewave Inc. ........ 


Transcrypt International Ltd. ............ 1 
Transcrypt International Ltd. .......... 45 
Trident Micro Systems ..............06 12 
TX RX Systems INC. ou... 3 
Vega, A Mark IV Company ............. 10 
VERTEX/YAESU USA ...... ee IBC 
Visiplex Communication ...........000. 95 
Vocom Products Co. LLC ............... 74 


WETEC Electronics ............ 
W & W Manufacturing... 


W & W Manufacturing.............0.0000 43 
Zetron INCH sssesiesewewes HeG2F 
ZetON  WAGsesssiercecrcvancanss al 


Fast Fact Advertiser 
Number Hotline 
42 se 919-790-1011 
OS scaa: 785-842-7745 
WAVE cecess 305-592-9688 
TQ sores 800-950-5005 
109...... 760-631-2811 
43 ........ 800-426-1656 
BSR cos sers 630-307-7200 
ES scuesae 870-763-6250 
(1) 540-891-0569 


ee 818-764-1333 
16 .......800-505-TEST 
ST sei 800-642-2424 


1 aguas §16-231-1700 
118...... 603-668-3004 
os 714-751-0488 


UF ern 860-928-0377 
44 we. 847-428-7171 
V2 2 vcasss 954-496-9501 
W285 ssac35 800-957-8700 
BBS. ssvcas 561-683-0022 
114... 404-872-0722 
DS. cigeneae 714-257-0300 
108...... 805-497-2397 
102 xs 714-901-5462 
5 301-948-4420 
106...... 800-545-7748 
70 0 925-676-3376 
101...... 732-404-2400 
a akowenen 612-808-0069 
34 eres 203-630-3311 
20 ........ 604-525-3836 
ZAKIR 800-966-1034 
TO Rsvisse 800-548-2484 
BB zerresa 800-627-4722 
2D azat 800-25-SHURE 
124... 303-344-5486 
C2 ecusizei 760-752-1011 
LArccessovi 760-752-1014 
bk ee 503-848-8500 
f+: Saree 800-968-5601 
63 ........ 510-656-5600 
he 650-968-4400 
1D. creeeses 703-242-0122 
19 ........ 203-949-8400 
Serra 800-894-2609 
40 ...... 800-894-2609 
Hib aacats 800-798-7881 


3 ere 716-549-4700 
Siscsoarcse 626-442-0782 
Piswaiaon 310-404-2700 


100...... 847-405-0771 
65 .... 800-USA-MADE 
TAAL ceeses 901-286-6275 
27 ........ 800-221-0732 
38 ........ 800-221-0732 
29 ........ 425-820-6363 
AS evra 425-820-6363 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


rH 
iF * oS — 
| ‘| 
—s at \ 
; ele 
« ira A 
‘(ar > 
| 
| 


7 


% ci. ee 
“SS ie 
“Wj 


cag" ths y j ——— ssi | 
V7 MATT Th» ee Ne 
(i —— 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


y 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S A 


“th 
— 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 


Circle (2) on Fast Fact Card 


$57.95 

DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

1.25" % 2.0" x .30" 


Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 lones from 33.0 to 254.1 Hz. 
.78" x 1.70" x 25" 


Microm|niature DIP Swilch Programmable CTCSS Encoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 
66" x 1.08" x .21" 


ANI-1/$39.95 ANI-2/$299,95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66” x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


ID-8 $69.95 
Automatic Morse Station Identifier. Meets all FCC 
1D Requirements. Fully tield programmable 
with included keypad. 1.85" x 1.12" x .35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Pane! with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


PE-2P $54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure. Multiple call capability. 
1.25" x 2.0" x .4" 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unit 
provides swilched outpuls from Two-Tone paging calis. 
1.25" x 2.0" x .4" 


Q-- 


FILTERS 
Call us for the lowest cost, 12.5kHz channel spacing, 
exact replacement, crystal and ceramic iF filters for 
Part 90 Refarming. 


TE-64D ~ $129.90 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. 
Greal for the Benchtop. 5.25” x 3:3" x 1.7" 


Digital Coded Squeich Encoder-Decoder. Programmable 
fo all 106 OCS codes. 1.36" x 1.18" x 25" 


e Same reliable and cost effective p $ you have known and trusted for 30 years! 
¢ Full FIVE YEAR WARRANTY on all pi e “INFO FAX” with 24 hour information 
e Same day shipping on most orders e Toll free 800 numbers for both voice and FAX 


COMMUNICATIONS SPECIALISTS, INC. 

MY 426 WEST TAFT AVENUE + ORANGE, CA 92865-4296 
(714) 998-3021 » FAX (714) 974-3420 eee Ul 

ENTIRE U,$:A. (800) 854-0547 #FAX (a0) 850-0547 a 


